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(57)Abstrsict: 

PROBLEM TO BE SOLVED: To perform the satisfactory design of a 
picture display device by increasing the degree of freedom in designing 
active elements inside of pixels and to make freely and simply 
adjustable the display luminance of the device. 
SOLUTION: Each pixel PXL includes a light emitting element OLED 
whose luminance is changed by the amount of a current to be supplied, 
a TFT 1 which s controlled by a scanning line X and has a function 
writing luminance informaiton applied from a data line Y to the pixel and 
a TFT 2 having a function controlling the amount of the current to be 
supplied to the OLED in accordance with the written luminance 

information. The writing of the luminance information to each pixel PXL Zvtejtlut*^^ 
applies an electric signal in accordance with the luminance information 
to the data line Y in a state in which the scanning line X is selected. 
The luminance information written in each pixel is held at each pixel 
even after the scanning line X becomes a non-selection and a light 
emitting element of each pixel can maintain the lighting with the 
luminance in accordance with the held information. Moreover, this 
device has a stoppage control line Z forcibly turning off the light 

emitting elements of respective pixels connected to the same scanning line X at least with a scanning unit and 
the line Z makes respective light emitting element to be in turned-off states from the turned~on states in the 
interval of a scanning cycle when the information are written in for every pixel, then a new luminance information 
is to be written in it. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The scanning line for choosing a pixel in a predetermined scan cycle and the data line which 
gives the brightness information for driving a pixel are arranged in the shape of a matrix. Each pixel The 
first active element which has the function which writes the brightness information which was controlled 
by the light emitting device from which brightness changes with the amounts of currents supplied, and 
the scanning line, and was given from the data line in a pixel, The second active element which has the 
function which controls the amount of currents supplied to this light emitting device according to this 
****** rare ********** is included. The writing of the brightness information to each pixel It is carried 
out by impressing the electrical signal according to brightness information to the data line, where the 
scanning line is chosen. In the image display device which can maintain burning by the brightness 
according to the brightness information by which the brightness information written in each pixel was 
held at each pixel even after the scanning line was un-choosing, and the light emitting device of each 
pixel was held It has the control means which switches off compulsorily at least the light emitting device 
of each pixel connected to the same scanning line per scanning line. The image display device 
characterized by changing a light emitting device into a putting-out-lights condition from a burning 
condition while being the 1 scan cycle in which brightness information new next is written, after 
brightness information is written in each pixel. 

[Claim 2] Said control means is an image display device according to claim 1 characterized by the ability 
to adjust the event of switching a light emitting device to a putting-out-lights condition from a burning 
condition while being the 1 scan cycle in which brightness information new next is written, after 
brightness information is written in each pixel. 

[Claim 3] Said control means contains the third active element connected to the gate of this second 
active element that consists of an insulated gate field effect transistor. It is possible to control the gate 
potential of this second active element by the control signal given to this third active element, and to 
switch off this light emitting device. This control signal The image display device according to claim 1 
characterized by being given to the third active element contained in each pixel on the same scanning 
line through each scanning line and the halt control line formed in parallel. 

[Claim 4] It is the image display device according to claim 1 characterized by being given to the third 
active element contained in each pixel on the same scanning line through the halt control line which said 
control means can intercept the current which flows to this light emitting device according to the 
control signal given to this third active element including the third active element connected with this 
light emitting device at the serial, and formed this control signal in each scanning line and parallel. 
[Claim 5] It is the image display device according to claim 1 which each light emitting device consists of 
a one terminal pair network component which has rectification, one terminal is connected to the second 
corresponding active element, and common connection of the other-end child is made in each pixel on 
the same scanning line, and is electrically separated between the scanning lines, and is characterized by 
for said control means controlling the potential of the other-end child by whom common connection of 
the two terminal each component was made, and switching off a two terminal each component. 
[Claim 6] Said control means is an image display device according to claim 1 characterized by writing in 
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the information which chooses the scanning line again and expresses brightness zero to each pixel from 
the data line, and switching off the light emitting device of each pixel while being the 1 scan cycle in 
which brightness information new next is written, after brightness information is written in each pixel. 
[Claim 7] Said control means is an image display device according to claim 1 characterized by 
controlling the potential of the gate of the insulated gate field effect transistor which constitutes said 
second active element, and switching off this light emitting device by controlling the potential of the 
other end of this capacitative element including the capacitative element by which the end was 
connected to the gate of the insulated gate field effect transistor which constitutes the second active 
element by which each pixel controls the amount of currents which flows to this light emitting device. 
[Claim 8] Said control means is an image display device according to claim 1 characterized by 
controlling at least a burning [ of the light emitting device contained in each pixel ], and putting-out- 
lights event per scanning line within a 1 scan cycle after brightness information is written in each pixel. 
[Claim 9] It is the image display device according to claim 1 characterized by said control means 
switching off the light emitting device contained in each pixel of red, green, and blue when separate 
while connecting each pixel of red, green, and blue to the same scanning line in common. 
[Claim 10] Said light emitting device is an image display device according to claim 1 characterized by 
being an organic electroluminescent element. 

[Claim 1 1] The scanning line for choosing a pixel in a predetermined scan cycle and the data line which 
gives the brightness information for driving a pixel are arranged in the shape of a matrix. Each pixel The 
first active element which has the function which writes the brightness information which was controlled 
by the light emitting device from which brightness changes with the amounts of currents supplied, and 
the scanning line, and was given from the data line in a pixel, It is the actuation approach of the image 
display device containing the second active element which has the function which controls the amount 
of currents supplied to this light emitting device according to this ****** rare **********, and the 
writing of the brightness information to each pixel is in the condition that the scanning line was chosen. 
It is carried out by impressing the electrical signal according to brightness information to the data line. 
The brightness information written in each pixel is held at each pixel, even after the scanning line is un- 
choosing. The light emitting device of each pixel maintains burning by the brightness according to the 
held brightness information. The light emitting device of each pixel connected to the same scanning line 
can be compulsorily switched off per scanning line at least. The actuation approach of the image display 
device characterized by changing a light emitting device into a putting-out-lights condition from a 
burning condition while being the 1 scan cycle in which brightness information new next is written, after 
brightness information is written in each pixel. 

[Claim 12] The actuation approach of the image display device according to claim 11 characterized by 
the ability to adjust the event of switching a light emitting device to a putting-out-lights condition from 
a burning condition while being the 1 scan cycle in which brightness information new next is written, 
after brightness information is written in each pixel. 

[Claim 13] It is the actuation approach of the image display device according to claim 11 characterized 
by giving the third active element contained in each pixel on the same scanning line through the halt 
control line which it is possible to connect the third active element to the gate of this second active 
element that consists of an insulated gate field effect transistor, to control the gate potential of this 
second active element by the control signal given to this third active element, and to switch off this light 
emitting device, and formed this control signal in each scanning line and parallel. 

[Claim 14] It is the actuation approach of the image display device according to claim 1 1 characterized 
by giving the third active element contained in each pixel on the same scanning line through the halt 
control line which it is possible to intercept the current which flows to this light emitting device 
according to the control signal which connects the third active element to this light emitting device and 
a serial, and is given to this third active element, and formed this control signal in each scanning line and 
parallel. 
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[Claim 15] It is the actuation approach of the image display device according to claim 11 which each 
light emitting device consists of a one terminal pair network component which has rectification, one 
terminal is connected to the second corresponding active element, and common connection of the 
other-end child is made in each pixel on the same scanning line, and is characterized by to dissociate 
electrically, to control the potential of the other-end child by whom common connection of the two 
terminal each component was made between the scanning lines, and to switch off a two terminal each 
component. 

[Claim 16] The actuation approach of the image display device according to claim 11 characterized by 
writing in the information which chooses the scanning line again and expresses brightness zero to each 
pixel from the data line, and switching off the light emitting device of each pixel while being the 1 scan 
cycle in which brightness information new next is written, after brightness information is written in each 
pixel. 

[Claim 17] Each pixel is the actuation approach of the image display device according to claim 11 
characterized by controlling the potential of the gate of the insulated gate field effect transistor which 
constitutes said second active element by controlling the potential of the other end of this capacitative 
element including the capacitative element by which the end was connected to the gate of the insulated 
gate field effect transistor which constitutes the second active element which controls the amount of 
currents which flows to this light emitting device, and switching off this light emitting device. 
[Claim 18] The actuation approach of the image display device according to claim 11 characterized by 
controlling at least a burning [ of the light emitting device contained in each pixel ], and putting-out- 
lights event per scanning line within a 1 scan cycle after brightness information is written in each pixel. 
[Claim 19] The actuation approach of the image display device according to claim 11 characterized by 
switching off red, green, and the light emitting device contained in each blue pixel when separate while 
connecting each pixel of red, green, and blue to the same scanning line in common. 
[Claim 20] Said light emitting device is the actuation approach of the image display device according to 
claim 1 1 characterized by using an organic electroluminescent element. 

[Claim 21] The scanning line for choosing a pixel in a predetermined scan cycle and the data line which 
gives the brightness information for driving a pixel are arranged in the shape of a matrix. Each pixel The 
first active element which has the function which writes the brightness information which was controlled 
by the light emitting device from which brightness changes with the amounts of currents supplied, and 
the scanning line, and was given from the data line in a pixel, The second active element which has the 
function which controls the amount of currents supplied to this light emitting device according to this 
****** rare ********** j s included. The writing of the brightness information to each pixel It is carried 
out by impressing the electrical signal according to brightness information to the data line, where the 
scanning line is chosen. In the image display device which can maintain burning by the brightness 
according to the brightness information by which the brightness information written in each pixel was 
held at each pixel even after the scanning line was un-choosing, and the light emitting device of each 
pixel was held It has the control means which switches off compulsorily the light emitting device of each 
pixel connected to each scanning line. It is the image display device which changes a light emitting 
device into a putting-out-lights condition from a burning condition while being the 1 scan cycle in which 
brightness information new next is written, after brightness information is written in each pixel. It is the 
image display device characterized by said control means switching off the light emitting device 
contained in each pixel of red, green, and blue when separate while connecting each pixel of red, green, 
and blue to the same scanning line in common. 

[Claim 22] The scanning line for choosing a pixel in a predetermined scan cycle and the data line which 
gives the brightness information for driving a pixel are arranged in the shape of a matrix. Each pixel The 
first active element which has the function which writes the brightness information which was controlled 
by the light emitting device from which brightness changes with the amounts of currents supplied, and 
the scanning line, and was given from the data line in a pixel, It is the actuation approach of the image 
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display device containing the second active element which has the function which controls the amount 
of currents supplied to this light emitting device according to this ****** rare **********, and the 
writing of the brightness information to each pixel is in the condition that the scanning line was chosen. 
It is carried out by impressing the electrical signal according to brightness information to the data line. 
The brightness information written in each pixel is held at each pixel, even after the scanning line is un- 
choosing. The light emitting device of each pixel maintains burning by the brightness according to the 
held brightness information. The light emitting device of each pixel connected to each scanning line can 
be switched off compulsorily. It is the actuation approach which changes a light emitting device into a 
putting-out-lights condition from a burning condition while being the 1 scan cycle in which brightness 
information new next is written, after brightness information is written in each pixel. The actuation 
approach of the image display device characterized by switching off red, green, and the light emitting 
device contained in each blue pixel when separate while connecting each pixel of red, green, and blue to 
the same scanning line in common. 

[Claim 23] In the image display device which turns on a pixel according to brightness information within 
the 1 scan cycle period when the second new brightness information is written in after the first 
brightness information is written in a pixel The data line which gives the brightness information for being 
formed in the direction which intersects perpendicularly with the scanning line which chooses each pixel 
in a predetermined scan cycle, and this scanning line, and turning on the above-mentioned pixel, The 
first active element which is controlled by the above-mentioned scanning line and incorporates the 
above-mentioned brightness information, The image display device characterized by having the second 
active element which converts the above-mentioned brightness information into the electrical signal 
used for actuation of the above-mentioned pixej, and having the control means which changes the 
above-mentioned pixel into a putting-out-lights condition from a burning condition within a up Norikazu 
scan cycle period. 

[Claim 24] The above-mentioned control means is an image display device according to claim 23 
characterized by adjustable being possible in the time amount of a before [ from the above-mentioned 
burning condition / the above-mentioned lights-out ] within a up Norikazu scan cycle period. 
[Claim 25] It is the image display device according to claim 23 which the second active element of the 
above is an insulated gate field effect transistor, and the above-mentioned control means has the third 
active element connected to the gate of this insulated gate field effect transistor, and is characterized 
by controlling this third active element by the above-mentioned scanning line and the control line 
formed in abbreviation parallel. 

[Claim 26] It is the image display device according to claim 23 which the above-mentioned control 
means has the third active element prepared in the second active element of the above at the serial, 
and is characterized by controlling this third active element by the above-mentioned scanning line and 
the control line formed in abbreviation parallel. 

[Claim 27] It is the image display device according to claim 23 which, as for the above-mentioned light 
emitting device, the above-mentioned pixel has the first and the second terminal including a light 
emitting device, the second terminal of the above is connected to predetermined reference potential 
while the first terminal of the above is connected to the second active element of the above, and is 
characterized by the above-mentioned control means making the above-mentioned light emitting device 
switch off by carrying out adjustable control of the above-mentioned reference potential. 
[Claim 28] The above-mentioned control means is an image display device according to claim 23 
characterized by switching off this pixel by reselecting the above-mentioned scanning line within a up 
Norikazu scan cycle period, and supplying to a pixel the brightness information which expresses 
brightness zero from the above-mentioned data line, after the above-mentioned scanning line is chosen. 
[Claim 29] The above-mentioned control means is an image display device according to claim 23 
characterized by controlling the potential of the gate of the insulated gate field effect transistor which 
constitutes said second active element, and switching off a pixel by controlling the potential of the other 
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end of this capacitative element including the capacitative element by which the end was connected to 
the gate of an insulated gate field effect transistor where each pixel constitutes this second active 
element. 

[Claim 30] The above-mentioned control means is an image display device according to claim 23 
characterized by switching off the above-mentioned pixel for every above-mentioned scanning line. 
[Claim 31] It is the image display device according to claim 23 which the above-mentioned pixel has the 
light emitting device of blue, green, and red, and is characterized by the ability of the above-mentioned 
control means to switch off the light emitting device of this blue, green, and red by different time 
amount. 

[Claim 32] It is the image display device according to claim 23 which the second active element of the 
above converts brightness information into the current used for actuation of a pixel, and is 
characterized by each pixel having a light emitting device using the organic substance which emits light 
according to a current. 

[Claim 33] It has the scanning-line actuation circuit where the vertical clock for making sequential 
selection of the above-mentioned scanning line is inputted. The above-mentioned control means It has 
the control circuit which chooses the control line which the predetermined vertical clock which carried 
out period delay was inputted, and formed the above-mentioned vertical clock in the above-mentioned 
scanning line or this, and parallel. The above-mentioned scanning line While sequential selection is made 
by the above-mentioned scanning-line actuation circuit synchronizing with the above-mentioned vertical 
clock and turning on the above-mentioned pixel The image display device according to claim 23 
characterized by switching off this pixel through the above-mentioned control line within a up Norikazu 
scan period synchronizing with the vertical clock by which delay was carried out [ above-mentioned ] 
after this burning in this control circuit. 

[Claim 34] It is the image display device according to claim 33 which has the data-line actuation circuit 
which gives brightness information to the above-mentioned data line, and is characterized by for the 
output of the above-mentioned control circuit to be connected to one input terminal of the AND circuit 
connected to the input terminal of another side of the above-mentioned OR circuit while the output of 
the above-mentioned scanning-line actuation circuit is connected to one input terminal of the OR 
circuit where the output terminal was connected to the above-mentioned scanning line, and to be 
inputted the above-mentioned vertical clock into the input terminal of another side of this AND circuit. 
[Claim 35] In the actuation approach of the image display device which turns on a pixel according to 
brightness information within the 1 scan cycle period when the second new brightness information is 
written in after the first brightness information is written in a pixel The procedure which chooses each 
pixel in a predetermined scan cycle through the scanning line, Through the data line formed in the 
direction which intersects perpendicularly with this scanning line by the procedure of giving the 
brightness information for turning on the above-mentioned pixel, the procedure of incorporating the 
above-mentioned brightness information to a pixel by the first active element controlled by the above- 
mentioned scanning line, and the second active element The actuation approach of the image display 
device characterized by performing the procedure which converts the above-mentioned brightness 
information into the electrical signal used for actuation of the above-mentioned pixel, and the control- 
procedure stage which changes the above-mentioned pixel into a putting-out-lights condition from a 
burning condition within a up Norikazu scan cycle period. 

[Claim 36] The above-mentioned control procedure is the actuation approach of the image display 
device according to claim 35 characterized by adjustable being possible in the time amount of a before 
[ from the above-mentioned burning condition / the above-mentioned lights-out ] within a up Norikazu 
scan cycle period. 

[Claim 37] It is the actuation approach of the image display device according to claim 35 which the 
insulated gate field effect transistor is used for the second active element of the above, performs the 
above-mentioned control procedure using the third active element connected to the gate of this 
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hnsulated gate field effect transistor, and is characterized by controlling this third active element by the 
above-mentioned scanning line and the control line formed in abbreviation parallel. 

[Claim 38] This third active element is the actuation approach of the image display device according to 
claim 35 characterized by being controlled by the above-mentioned scanning line and the control line 
formed in abbreviation parallel using the third active element by which the above-mentioned control 
procedure was formed in the second active element of the above at the serial. 

[Claim 39] It is the actuation approach of the image display device according to claim 35 which, as for 
the above-mentioned light emitting device, the above-mentioned pixel has the first and the second 
terminal including a light emitting device, the second terminal of the above is connected to 
predetermined reference potential while the first terminal of the above is connected to the second 
active element of the above, and is characterized by the above-mentioned control procedure making the 
above-mentioned light emitting device switch off by carrying out adjustable control of the above- 
mentioned reference potential. 

[Claim 40] The above-mentioned control procedure is the actuation approach of the image display 
device according to claim 35 characterized by switching off this pixel by reselecting the above- 
mentioned scanning line within a up Norikazu scan cycle period, and supplying to a pixel the brightness 
information which expresses brightness zero from the above-mentioned data line, after the above- 
mentioned scanning line is chosen. 

[Claim 41] The above-mentioned control procedure is the actuation approach of the image display 
device according to claim 35 characterized by controlling the potential of the gate of the insulated gate 
field effect transistor which constitutes said second active element, and switching off a pixel by 
controlling the potential of the other end of this capacitative element including the capacitative element 
by which the end was connected to the gate of an insulated gate field effect transistor where each pixel 
constitutes this second active element. 

[Claim 42] The above-mentioned control procedure is the actuation approach of the image display 
device according to claim 35 characterized by switching off the above-mentioned pixel for every above- 
mentioned scanning line. 

[Claim 43] It is the actuation approach of the image display device according to claim 35 which the 
above-mentioned pixel has the light emitting device of blue, green, and red, and is characterized by the 
ability of the above-mentioned control procedure to switch off the light emitting device of this blue, 
green, and red by different time amount. 

[Claim 44] It is the actuation approach of the image display device according to claim 35 which the 
second active element of the above converts brightness information into the current used for actuation 
of a pixel, and is characterized by each pixel having a light emitting device using the organic substance 
which emits light according to a current. 

[Claim 45] The scanning-line actuation procedure which inputs the vertical clock for making sequential 
selection of the above-mentioned scanning line, The vertical clock with which predetermined carried out 
period delay of the above-mentioned vertical clock is inputted, and the control procedure which chooses 
the above-mentioned scanning line or the control line formed in parallel as having come is performed. 
The above-mentioned scanning line While sequential selection is made by the above-mentioned 
scanning-line actuation procedure synchronizing with the above-mentioned vertical clock and turning on 
the above-mentioned pixel The actuation approach of the image display device according to claim 35 
characterized by switching off this pixel through the above-mentioned scanning line or the control line 
within a up Norikazu scan period synchronizing with the vertical clock by which delay was carried out 
[ above-mentioned ] with this control procedure after this burning. 

[Claim 46] The output of the above-mentioned scanning-line actuation procedure is the actuation 
approach of the image display device according to claim 45 characterized by for the output of the 
above-mentioned control procedure to be connected to one input terminal of the AND circuit connected 
to the input terminal of another side of the above-mentioned OR circuit, and to be inputted the above- 
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mentioned vertical clock into the input terminal of another side of this AND circuit while connected with 
one input' terminal of the OR circuit where the output terminal was connected to the above-mentioned 
scanning line including the data-line actuation procedure give brightness information to the above- 
mentioned data line. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image display device equipped with the pixel by 
which brightness is controlled by the signal. For example, it is related with the image display device 
equipped with the light emitting device by which brightness is controlled by currents, such as an organic 
electroluminescence (EL) component, for every pixel. It is related with the so-called active-matrix type 
with which the amount of currents supplied to a light emitting device is controlled by active elements, 
such as an insulated gate field effect transistor prepared in each pixel, in more detail of image display 
device. 
[0002] 

[Description of the Prior Art] An image is displayed by arranging many pixels in in the shape of a matrix, 
and generally, controlling optical reinforcement by the image display device of a active-matrix mold for 
every pixel according to the given brightness information. When liquid crystal is used as electrooptic 
material, the permeability of a pixel changes according to the electrical potential difference written in 
each pixel. It is the same as that of the case where fundamental actuation uses liquid crystal also with 
the image display device of the active-matrix mold using the organic electroluminescence ingredient as 
electrooptic material. However, unlike a liquid crystal display, an organic electroluminescence display is 
the so-called spontaneous light type which has a light emitting device in each pixel, and has an 
advantage, like a back light with the high visibility of an image has needlessness and a quick speed of 
response compared with a liquid crystal display. The brightness of each light emitting device is 
controlled by the amount of currents. That is, in that a light emitting device is a current actuation mold 
or a current control mold, a liquid crystal display etc. is large and it differs. 

[0003] A passive matrix and an active matrix are possible also for an organic electroluminescence 
display as the actuation method like a liquid crystal display. Although structure of the former is simple, 
since implementation of a large-sized and high definition display is difficult, development of an active 
matrix is performed briskly. An active matrix is controlled by the active element (generally it may call the 
thin film transistor which is a kind of an insulated gate field effect transistor, and Following TFT) which 
prepared the current which flows to the light emitting device prepared in each pixel in the interior of a 
pixel. The organic electroluminescence display of this active matrix is indicated by JP.8-234683A and 
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shows the equal circuit for 1 pixel to drawing 10 . Pixel PXL consists of a light emitting device OLED, 
the first tfiin film transistor TFT1, the second thin film transistor TFT2, and retention volume Cs. A light 
emitting device is an organic electroluminescence (EL) component. Since an organic EL device has a 
rectifying action in many cases, it may be called OLED (organic light emitting diode), and uses the 
notation of diode as a light emitting device OLED by a diagram. However, a light emitting device is not 
necessarily restricted to OLED, and brightness should just be controlled by the amount of currents 
which flows for a component. Moreover, a rectifying action is not necessarily required of a light emitting 
device. In the example of a graphic display, the source S of TFT2 is made into a reference potential 
(touch-down potential), and while the anode A of a light emitting device OLED (anode plate) is 
connected to Vdd (power-source potential), Cathode K (cathode) is connected to the drain D of TFT2. 
On the other hand, the gate G of TFT1 is connected to the scanning line X, Source S is connected to 
data-line Y, and Drain D is connected to the gate G of retention volume Cs and TFT2. 
[0004] In order to operate PXL, first, the scanning line X is made into a selection condition, if the data 
potential Vdata which expresses brightness information to data-line Y is impressed, TFT1 flows, 
retention volume Cs charges or discharges, and the gate potential of TFT2 is in agreement with the data 
potential Vdata. If the scanning line X is made into the condition of not choosing, TFT1 becomes off, and 
although TFT2 is electrically separated from data-line Y, the gate potential of TFT2 will be held with 
retention volume Cs at stability. The current which flows to a light emitting device OLED through TFT2 
serves as a value according to the gate / electrical potential difference Vgs between the sources of 
TFT2, and a light emitting device OLED continues emitting light by the brightness according to the 
amount of currents supplied from TFT2. 

[0005] On these descriptions, actuation of choosing the scanning line X and telling the potential of data- 
line Y to the interior of a pixel is called "writing" below. Now, when the current which flows between the 
drain/source of TFT2 is set to Ids, this is the actuation current which flows to OLED. Ids is expressed 
with the following formulas when TFT2 shall operate in a saturation region. 
Ids= (1/2), mu-Cox, (W/L), and (Vgs-Vth)2 = (1/2), mu-Cox, (W/L), and (Vdata~Vth)2 — (1) 
Cox is the gate capacitance of the unit area neighborhood, and is given by the following formulas here. 
Cox=epsilon 0 and epsilonr/d — (2) 

Vth shows the threshold of TFT2 among a formula (1) and (2), mu shows the mobility of a carrier, W 
shows channel width, L shows channel length, epsilon 0 shows a vacuous dielectric constant, epsilonr 
shows the specific inductive capacity of gate dielectric film, and d is the thickness of gate dielectric film. 
[0006] According to the formula (1), Ids can be controlled by the potential Vdata written in Pixel PXL, 
and the brightness of a light emitting device OLED can be controlled by it as a result. Here, the reason 
for operating TFT2 in a saturation region is as follows. That is, in order to control Ids only by Vgs in a 
saturation region and not to be dependent on a drain / electrical potential difference Vds between the 
sources, even if it changes Vds by property dispersion of OLED, it is because the current Ids of the 
specified quantity can be passed to OLED. 

[0007] As mentioned above, once it writes in Vdata, by the circuitry of the pixel PXL shown in drawing 
10 , OLED will continue luminescence by fixed brightness between 1 scan cycles (one frame) until it is 
rewritten next. If a majority of such pixels PXL are arranged in the shape of a matrix like drawing 1 1 , a 
active-matrix mold image display device can be constituted. As shown in drawing 1 1 , the scanning line 
X1 for the conventional image display device to choose Pixel PXL in a predetermined scan cycle (for 
example, frame period according to the NTSC standard) thru/or XN, and data-line Y that gives the 
brightness information (data potential Vdata) for driving Pixel PXL are arranged in the shape of a matrix. 
While the scanning line X1 thru/or XN are connected to the scanning-line actuation circuit 21, data-line 
Y is connected to the data-line actuation circuit 22. A desired image can be displayed by repeating the 
writing of data-line Y to Vdata by the data-line actuation circuit 22, making sequential selection of the 
scanning line X1 thru/or the XN by the scanning-line actuation circuit 21. With the image display device 
of a passive-matrix mold, with the active-matrix mold image display device shown in drawing 1 1 to 
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.emitting light only at the selected flash, in order that the light emitting device of each pixel PXL may 
continue luminescence also even for after write-in termination, the light emitting devices contained in 
each pixel PXL are points — compared with a passive-matrix mold, the peak brightness (peak current) 
of a light emitting device can be lowered — and become advantageous on a high definition, especially 
large-sized display. 

[0008] Drawing 12 is the representative circuit schematic showing other examples of the conventional 
pixel structure, gives a corresponding reference number to the previous conventional example shown in 
drawing 10 , and a corresponding part, and makes an understanding easy. In this conventional example, 
the field-effect transistor of a P channel mold is used to the previous conventional example having used 
the field-effect transistor of an N channel mold as TFT1 and TFT2. Therefore, with the circuitry of 
drawing 10 , the cathode K of OLED connected with Vdd of negative potential, and Anode A has 
connected with the drain D of TFT2 at reverse. 

[0009] Drawing 13 expresses typically the cross-section structure of the pixel PXL shown in drawing 
12 . However, in order to make a graphic display easy, only TFT2 is expressed as OLED. OLED piles up 
a transparent electrode 10, the organic electroluminescence layer 1 1, and a metal electrode 12 in order. 
It has dissociated for every pixel, and a transparent electrode 10 functions as an anode A of OLED, for 
example, consists of transparence electric conduction film, such as ITO. Common connection of the 
metal electrode 12 is made between pixels, and it functions as a cathode K of OLED. That is, common 
connection of the metal electrode 12 is made at the predetermined power-source potential Vdd. The 
organic electroluminescence layer 1 1 serves as bipolar membrane which piled up for example, the 
electron hole transporting bed and the electronic transporting bed. For example, Diamyne is vapor- 
deposited as an electron hole transporting bed on the transparent electrode 10 which functions as an 
anode A (hole-injection electrode), Alq3 is vapor-deposited as an electronic transporting bed on it, and 
the metal electrode 12 which functions as a cathode K (electronic notes telegram pole) on it further is 
formed. In addition, Alq3 is 8-hydroxy. quinoline aluminum is expressed. OLED which has such a 
laminated structure is only an example. If the electrical potential difference (about 10V) of the forward 
direction is impressed between the anode/cathode of OLED which has this configuration, impregnation 
of carriers, such as an electron and an electron hole, will take place, and luminescence will be observed. 
Actuation of OLED is considered to be luminescence by the exciton formed from the electron hole 
poured in from the electron hole transporting bed, and the electron poured in from the electronic 
transporting bed. 

[0010] On the other hand, TFT2 consists of the gate electrode 2 formed on the substrate 1 which 
consists of glass etc., gate dielectric film 3 put on that top face, and a semi-conductor thin film 4 piled 
up above the gate electrode 2 through this gate dielectric film 3. This semi-conductor thin film 4 
consists for example, of a polycrystalline silicon thin film. TFT2 is equipped with Source S, Channel Ch, 
and Drain D used as the path of the current supplied to OLED. Channel Ch is exactly located in right 
above [ of the gate electrode 2 ]. TFT2 of this bottom product gate structure is covered with the 
interlayer insulation film 5, and the source electrode 6 and the drain electrode 7 are formed on it. On 
these, OLED mentioned above through another interlayer insulation film 9 is formed. 
[0011] 

[Problem(s) to be Solved by the Invention] The first technical problem which should be solved when the 
EL display of the active-matrix mold mentioned above is constituted has the small design degree of 
freedom of TFT2 which is the active element which controls the amount of currents which flows to 
OLED, and the practical design doubled with the pixel dimension depending on the case becomes 
difficult. Moreover, the second technical problem which should be solved is that it is difficult to adjust 
the display brightness of the whole screen free. It explains mentioning a design parameter concrete 
about the conventional example which showed these technical problems to drawing 10 thru/or 13. 1000 
and a pixel dimension in the typical example of a design S=200micrometerx200micrometer, [ a screen 
size ] [ the number of 20cmx20cm and lines (scanning-line number) ] [ the number of 1000 and trains 
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(number of the data line) ] Bp=200 cd/m2 and the luminescence efficiency of element E=10 cd/A f [ peak 
brightness ] epsilonr=3.9 and carrier mobility mu= 100cm2 / V-s, [ the thickness of the gate dielectric 
film of TFT2 ] [ the specific inductive capacity of d= 100nm and gate dielectric film ] The peak current 
per pixel is [ the peak value of Ip=Bp/ExS=0.8microA and |Vgs-Vth| (driver voltage) ] ****=5V. In order 
to supply the peak current Ip in such an example of a design, as an example of a design of TFT2, it is as 
follows from the formula (1) mentioned above and (2). 

Channel width: W= 5 micrometers Channel length: L={W-/(2, Ip)} and 2 = 270 micrometers (3) of mu- 
Cox-**** 

[0012] I hear that channel length L given by the formula (3) is the dimension which is equal to pixel size 
(S=200micrometerx200micrometer), or exceeds this, and all that matters first here has it. As shown in a 
formula (3), the peak current Ip is in inverse proportion to channel length L In the above-mentioned 
example, in order to suppress the peak current Ip about [ required for actuation / sufficient / 0.8micro ] 
to A, channel length L must be lengthened to 270 micrometers. Now, since the occupancy area of TFT2 
in a pixel becomes large and a result which narrows a luminescence field is brought, it is not not only 
desirable, but detailed-ization of a pixel becomes difficult. When the parameter of the brightness (peak 
current) and the semi-conductor process that an essential problem is required etc. is given, I hear that 
there are not most design degrees of freedom of TFT2, and there are. That is, in order to make channel 
length L small in the above-mentioned example, it is possible to make channel width W small first so 
that clearly from a formula (3). However, it is difficult for a limitation to be in detailed-ization of process 
top channel width W, and to make it detailed in a current thin film transistor process more nearly 
substantially than above-mentioned extent. As an option, it is possible to make peak value **** of 
driver voltage small. However, in order to perform gradation control in that case, it will be necessary to 
control the luminescence reinforcement of OLED by very small driver voltage width of face. For example, 
if it is going to control luminescence reinforcement by 64 gradation in the case of ****=5V, the 
electrical-potential-difference step per 1 gradation will be set to 5V / about 64= 80mV on an average. 
Making this still smaller brings a result in which the display quality of an image is influenced by 
dispersion in few noises and TFT properties. Therefore, there is a limitation also in making peak value 
**** of driver voltage small. It is possible to set process parameters, such as the carrier mobility mu 
which appears in a formula (3), as a suitable value as another solution. However, generally it is difficult 
to control a process parameter with a sufficient precision to a convenient value, and it is not 
economically realistic to build a manufacture process according to the specification of the image display 
device which it is going to design primarily at all. Thus, in the conventional active-matrix mold EL display, 
the degree of freedom of a pixel design is scarce, and it is difficult to perform a practical design. 
[0013] Although connected also with the first trouble mentioned above, it is difficult as the second 
trouble to control the display brightness of the whole screen by the EL display of a active-matrix mold 
to arbitration. Generally, it is practically indispensable requirements that the display brightness of the 
whole screen can be adjusted free in image display devices, such as television. For example, when 
making screen intensity high when a perimeter uses an image display device under a bright situation, and 
using an image display device for reverse under a dark situation, it is natural to stop screen intensity low. 
Accommodation of such screen intensity is easily realizable by changing the power of a back light in a 
liquid crystal display. Moreover, in the EL display of a passive-matrix mold, screen intensity can be 
adjusted comparatively easily by adjusting the actuation current at the time of the address. 
[0014] However, in the organic display of a active-matrix mold, it is difficult to adjust the display 
brightness as the whole screen to arbitration. As mentioned above, display brightness is proportional to 
the peak current Ip, and Ip is in inverse proportion to channel length L of TFT2. Therefore, although 
what is necessary is just to enlarge channel length L in order to lower display brightness, this cannot 
serve as a means by which a user chooses display brightness as arbitration. As a realizable approach, in 
order to lower brightness, it is possible to make peak value **** of driver voltage small. However, if 
**** is lowered, degradation of image quality will be caused by causes, such as a noise. Conversely, 
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.even if -it is going to enlarge peak value **** of driver voltage, it cannot be overemphasized that there is 

an upper limit by pressure-proofing of TFT2 etc. to raise brightness. 

[0015] 

[Means for Solving the Problem] the technical problem of a Prior art mentioned above — taking an 
example — this invention — the design degree of freedom of the active element inside a pixel — 
increasing — a good design — possible ** — it is — it aims at offering the image display device which 
can adjust screen intensity free and simple with **. The following means were provided in order to attain 
this object. The scanning line for choosing a pixel in a predetermined scan cycle and the data line which 
gives the brightness information for driving a pixel are arranged in the shape of a matrix. Namely, each 
pixel The first active element which has the function which writes the brightness information which was 
controlled by the light emitting device from which brightness changes with the amounts of currents 
supplied, and the scanning line, and was given from the data line in a pixel, The second active element 
which has the function which controls the amount of currents supplied to this light emitting device 
according to this ****** rare ********** is included. The writing of the brightness information to each 
pixel It is carried out by impressing the electrical signal according to brightness information to the data 
line, where the scanning line is chosen. In the image display device which can maintain burning by the 
brightness according to the brightness information by which the brightness information written in each 
pixel was held at each pixel even after the scanning line was un-choosing, and the light emitting device 
of each pixel was held After having the control means which switches off compulsorily at least the light 
emitting device of each pixel connected to the same scanning line per scanning line and writing 
brightness information in each pixel, while being the 1 scan cycle in which brightness information new 
next is written, it is characterized by changing a light emitting device into a putting-out-lights condition 
from a burning condition. 

[0016] Preferably, said control means can adjust the event of switching a light emitting device to a 
putting-out-lights condition from a burning condition, while being the 1 scan cycle in which brightness 
information new next is written, after brightness information is written in each pixel. With 1 operation 
gestalt, the gate potential of this second active element is controlled with the control signal given to this 
third active element including the third active element connected to the gate of this second active 
element that consists of an insulated gate field effect transistor, said control means can switch off this 
light emitting device, and this control signal is given to the third active element contained in each pixel 
on the same scanning line through each scanning line and the halt control line formed in parallel. With 
other operation gestalten, said control means can intercept the current which flows to this light emitting 
device according to the control signal given to this third active element including the third active 
element connected with this light emitting device at the serial, and this control signal is given to the 
third active element contained in each pixel on the same scanning line through each scanning line and 
the halt control line formed in parallel. With another operation gestalt, between the scanning lines, each 
light emitting device consists of a one terminal pair network component which has rectification, one 
terminal is connected to the second corresponding active element, common connection of the other- 
end child is made in each pixel on the same scanning line, and it dissociates electrically, and said control 
means controls the potential of the other-end child by whom common connection of the two terminal 
each component was made, and switches off a two terminal each component. Furthermore, with another 
operation gestalt, after brightness information is written in each pixel, while being the 1 scan cycle in 
which brightness information new next is written, said control means writes in the information which 
chooses the scanning line again and expresses brightness zero to each pixel from the data line, and 
switches off the light emitting device of each pixel. Furthermore, including the capacitative element by 
which the end was connected to the gate of the insulated gate field effect transistor which constitutes 
the second active element to which each pixel controls the amount of currents which flows to this light 
emitting device by another operation gestalt, by controlling the potential of the other end of this 
capacitative element, said control means controls the potential of the gate of the insulated gate field 
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.effect transistor which constitutes said second active element, and switches off this light emitting 
device. Furthermore, said control means controls at least a burning [ of the light emitting device 
contained in each pixel ] t and putting-out-lights event by another operation gestalt per scanning line 
within a 1 scan cycle, after brightness information is written in each pixel. Furthermore, with another 
operation gestalt, while connecting each pixel of red, green, and blue to the same scanning line in 
common, said control means switches off red, green, and the light emitting device contained in each blue 
pixel, when separate. In addition, said light emitting device is an organic electroluminescent element 
preferably. 

[0017] In the image display device with which this invention turns on a pixel according to brightness 
information within the 1 scan cycle period when the second new brightness information is written in 
again after the first brightness information is written in a pixel The data line which gives the brightness 
information for being formed in the direction which intersects perpendicularly with the scanning line 
which chooses each pixel in a predetermined scan cycle, and this scanning line, and turning on the 
above-mentioned pixel, The first active element which is controlled by the above-mentioned scanning 
line and incorporates the above-mentioned brightness information, It is characterized by having the 
second active element which converts the above-mentioned brightness information into the electrical 
signal used for actuation of the above-mentioned pixel, and having the control means which changes the 
above-mentioned pixel into a putting-out-lights condition from a burning condition within a up Norikazu 
scan cycle period. Preferably, adjustable is possible for the above-mentioned control means within a up 
Norikazu scan cycle period in the time amount of a before [ from the above-mentioned burning condition 
/ the above-mentioned lights-out ]. Moreover, the second active element of the above is an insulated 
gate field effect transistor, the above-mentioned control means has the third active element connected 
to the gate of this insulated gate field effect transistor, and this third active element is controlled by the 
above-mentioned scanning line and the control line formed in abbreviation parallel. Moreover, the above- 
mentioned control means has the third active element prepared in the second active element of the 
above at the serial, and this third active element is controlled by the above-mentioned scanning line and 
the control line formed in abbreviation parallel. Moreover, as for the above-mentioned light emitting 
device, the above-mentioned pixel has the first and the second terminal including a light emitting device, 
while the first terminal of the above is connected to the second active element of the above, the second 
terminal of the above is connected to predetermined reference potential, and the above-mentioned 
control means makes the above-mentioned light emitting device switch off by carrying out adjustable 
control of the above-mentioned reference potential. Moreover, the above-mentioned control means 
switches off this pixel by reselecting the above-mentioned scanning line within a up Norikazu scan cycle 
period, and supplying to a pixel the brightness information which expresses brightness zero from the 
above-mentioned data line, after the above-mentioned scanning line is chosen. Moreover, including the 
capacitative element by which the end was connected to the gate of an insulated gate field effect 
transistor where each pixel constitutes this second active element, by controlling the potential of the 
other end of this capacitative element, the above-mentioned control means controls the potential of the 
gate of the insulated gate field effect transistor which constitutes said second active element, and 
switches off a pixel. Moreover, the above-mentioned control means switches off the above-mentioned 
pixel for every above-mentioned scanning line. Moreover, the above-mentioned pixel has the light 
emitting device of blue, green, and red, and the above-mentioned control means can switch off the light 
emitting device of this blue, green, and red by different time amount. Moreover, the second active 
element of the above converts brightness information into the current used for actuation of a pixel, and 
each pixel has a light emitting device using the organic substance which emits light according to a 
current. Moreover, the scanning-line actuation circuit where the vertical clock for making sequential 
selection of the above-mentioned scanning line is inputted, It has the control circuit which chooses the 
control line which the predetermined vertical clock which carried out period delay was inputted, and 
formed the above-mentioned vertical clock in the above-mentioned scanning line or this, and parallel. 
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The above-mentioned scanning line While sequential selection is made by the above-mentioned 
scanning-line actuation circuit synchronizing with the above-mentioned vertical clock and turning on the 
above-mentioned pixel, synchronizing with the vertical clock by which delay was carried out [ above- 
mentioned ] in this control circuit, this pixel is switched off through the above-mentioned scanning line 
or the control line after this burning within a up Norikazu scan period. Furthermore, it has the data-line 
actuation circuit which gives brightness information to the above-mentioned data line, and while the 
output of the above-mentioned scanning-line actuation circuit is connected to one input terminal of the 
OR circuit where the output terminal was connected to the above-mentioned scanning line, the output 
of the above-mentioned control circuit is connected to one input terminal of the AND circuit connected 
to the input terminal of another side of the above-mentioned OR circuit, and the above-mentioned 
vertical clock is inputted into the input terminal of another side of this AND circuit. 
[0018] According to this invention, after writing brightness information in each pixel per scanning line, 
before newly writing in the brightness information of the following scanning-line cycle (frame), an image 
display device bundles up the light emitting device contained in each pixel per scanning line, and is 
switched off. According to this, time amount until it puts out the light from burning of the write-in 
backward light emitting device of brightness information can be adjusted. That is, the luminescence time 
amount in a 1 scan cycle can be adjusted comparatively (duty). Accommodation of luminescence time 
amount (duty) is equivalent to adjusting the peak current Ip of each light emitting device equivalent. 
Therefore, it is possible by adjusting duty to adjust display brightness simple and free. Furthermore, an 
important point can enlarge Ip equivalent by setting up duty appropriately. For example, if duty is made 
into 1/10, brightness equivalent as for 10 times will be obtained in Ip. If Ip is increased 10 times, channel 
length L of TFT can be made into 1/10. Thus, it enables the design degree of freedom of TFT contained 
in a pixel by choosing duty suitably to perform increase and a practical design. 
[0019] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained to a detail below. Drawing 1 expresses an example of the first operation gestalt of the image 
display device concerning this invention, and is a representative circuit schematic for 1 pixel. In addition, 
a corresponding reference number is given to the conventional pixel structure shown in drawing 10 , and 
a corresponding part, and an understanding is made easy. Data-line Y which gives the brightness 
information for driving the scanning line X and Pixel PXL for this image display device choosing Pixel 
PXL in a predetermined scan cycle (frame) is arranged in the shape of a matrix so that it may illustrate. 
The pixel PXL formed in the intersection of the scanning line X and data-line Y contains retention 
volume Cs with TFT1 which are a light emitting device OLED and the first active element, and TFT2 
which is the second active element. Brightness changes with the amounts of currents to which a light 
emitting device OLED is supplied. TFT1 writes the brightness information which was controlled by the 
scanning line X and given from data-line Y in the retention volume Cs contained in Pixel PXL. TFT2 
controls the amount of currents supplied to a light emitting device OLED according to the brightness 
information written in Cs. The writing of the brightness information to PXL is in the condition that the 
scanning line X was chosen, and is performed by impressing the electrical signal (data potential Vdata) 
according to brightness information to data-line Y. The brightness information written in Pixel PXL is 
held at retention volume Cs, also after the scanning line X is un-choosing, and a light emitting device 
OLED can maintain burning by the brightness according to the held brightness information. It has the 
control means which switches off compulsorily at least the light emitting device OLED of each pixel PXL 
connected to the same scanning line X as a description matter of this invention per scanning line, and 
after brightness information is written in each pixel PXL, while being the 1 scan cycle in which 
brightness information new next is written, a light emitting device is changed into a putting-out-lights 
condition from a burning condition. It is possible for a control means to control the gate potential of 
TFT2 by this operation gestalt with the control signal given to the gate G of TFT3 including TFT3 (the . 
third active element) connected to the gate G of TFT2, and to switch off OLED. This control signal is 



-15 - 



.given to TFT3 contained in each pixel PXL on the scanning line which corresponds through the scanning 
line X and the halt control line Z formed in parallel. By making TFT3 into an ON state according to a 
control signal, retention volume Cs discharges, Vgs of TFT2 is set to OV, and the current which flows to 
OLED can be intercepted. Common connection of the gate G of TFT3 is made, and it can perform 
luminescence halt control to the halt control line Z corresponding to the scanning line X per halt 
control-line Z. 

[0020] Drawing 2 is the circuit diagram showing the whole image-display-device configuration which 
arranged on the matrix PXL shown in drawing 1 . The scanning lines X1, X2, — , XN are arranged by 
behavior, and data-line Y is arranged in the shape of a train so that it may illustrate. Pixel PXL is formed 
in the intersection of each scanning line X and data-line Y. Moreover, the halt control lines Z1, Z2, — , 
ZN are formed in the scanning lines X1, X2, — , XN and parallel. The scanning line X is connected to the 
scanning-line actuation circuit 21. The scanning-line actuation circuit 21 contains the shift register, and 
makes sequential selection of the scanning lines XI, X2, — , XN within a 1 scan cycle by carrying out the 
sequential transfer of the vertical start pulse VSP 1 synchronizing with the vertical clock VCK. On the 
other hand, the halt control line Z is connected to the halt control-line actuation circuit 23. This 
actuation circuit 23 also contains the shift register, and a control signal is outputted to the halt control 
line Z by carrying out the sequential transfer of the vertical start pulse VSP 2 synchronizing with VCK. 
In addition, as for VSP2, delay processing only of the predetermined time is carried out by the delay 
circuit 24 from VSP1. It connects with the data-line actuation circuit 22, and data-line Y outputs the 
electrical signal corresponding to brightness information to each data-line Y synchronizing with line 
sequential scanning of the scanning line X. In this case, the data-line actuation circuit 22 performs the 
so-called line sequential actuation, and supply an electrical signal all at once to the line of the selected 
pixel. Or the data-line actuation circuit 22 may perform the so-called point sequential actuation, and 
may supply an electrical signal one by one to the line of the selected pixel. Anyway, this invention 
includes both line sequential actuation and point sequential actuation. 

[0021] Drawing 3 is a timing chart with which explanation of the image display device concerning the 
first operation gestalt of this invention shown in drawing 2 of operation is presented. First, the vertical 
start pulse VSP 1 is inputted into the scanning-line actuation circuit 21 and a delay circuit 24. The 
scanning-line actuation circuit 21 makes sequential selection of the scanning lines XI, X2, — , XN for 
the input of VSP1 after a carrier beam synchronizing with the vertical clock VCK, and brightness 
information is written in Pixel PXL per scanning line. Each pixel PXL starts luminescence by the 
reinforcement according to the written-in brightness information. VSP1 is delayed in a delay circuit 24, 
and is inputted into the halt control-line actuation circuit 23 as VSP2. After a carrier beam and 
synchronizing with the vertical clock VCK, sequential selection of the halt control lines Z1, Z2, — , ZN is 
made, and, as for the halt control-line actuation circuit 23, luminescence stops VSP2 per scanning line. 
[0022] According to the first operation gestalt shown in drawing 1 thru/or drawing 3 , it is a part for the 
time delay set up in general by the delay circuit 24 that each pixel PXL emits light after brightness 
information is written in until luminescence stops with a luminescence halt control signal. If the time 
delay is set to tau and time amount of a 1 scan cycle (one frame) is set to T, the time rate, i.e., duty, 
that the pixel is emitting light will serve as tau/T in general. The time amount average luminance of a 
light emitting device changes in proportion to this duty. Therefore, adjustable setting of the screen 
intensity of an EL display can be carried out in the simple and broad range by operating a delay circuit 
24 and changing a time delay tau. 

[0023] Furthermore, it enables it to perform the increase of the design degree of freedom of a pixel 
circuit, and a better design that control of brightness becomes easy. In the example of a pixel design of 
the conventional image display device shown in drawing 10 , the size of TFT2 was decided as follows, 
channel width: — W= 5-micrometer channel length: — L={W-/(2, Ip)} and 2 = 270 micrometers of mu- 
Cox-****, such sizes of TFT2 correspond, when the duty of a light emitting device is 1. On the other 
hand, in the image display device concerning this invention, as mentioned above, duty can be beforehand 
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-set as a desired value. For example, duty can be set to 0.1. In this case, as an example of a design by 
this invention, the size of TFT2 shown in drawing 1 is reducible as follows. 

channel width: — W= 5-micrometer channel length: — the parameter of L= 270 micrometerx0.1 = 27- 
micrometer others presupposes that it is the same as that of the conventional example shown in 
drawing 10 . In this case, although the current which flows to OLED at the time of luminescence 
becomes 10 times according to a formula (1), since duty is set to 0.1, the actuation current in a time 
average becomes the same as the conventional example. With an organic EL device, since a current and 
brightness are usually in proportionality, the luminescence brightness of a time average becomes 
equivalent by the conventional example and this invention. On the other hand, in the example of a design 
of this invention, channel length L of TFT2 is substantially miniaturized with 1/10 of the conventional 
examples. Since the pulse duty factor of TFT2 in the interior of a pixel falls substantially and a large 
occupancy area (luminescence field) of an organic EL device can be taken as a result by this, image 
grace improves. Moreover, detailed-ization of a pixel also becomes realizable easily. 
[0024] Drawing 4 is whole circuitry drawing showing an example of the second operation gestalt of the 
image display device concerning this invention. A corresponding reference number is given to the first 
operation gestalt shown in drawing 2 , and a corresponding part, and an understanding is made easy. To 
the first operation gestalt being the image display device of monochrome, this operation gestalt is the 
image display device of a color, and accumulation formation of the pixel PXL to which RGB three 
primary colors were assigned is carried out. With this operation gestalt, while connecting each. pixel PXL 
of red, green, and blue to the same scanning line X in common, each pixel of red, green, and blue is 
independently connected to the halt control lines ZR, ZG, and ZB: When separate, it enables it to switch 
off by this red, green, and the light emitting device contained in each blue pixel. Specifically 
corresponding'to the pixel PXL of RGB 3 color, three halt control-line actuation circuits 23R, 23G, and 
23B are formed independently. Moreover, corresponding to these halt control-line actuation circuits 23R, 
23G, and 23B, delay circuits 24R, 24G, and 24B are formed independently, respectively, therefore, RGB 
— independently, the time delay of VSP1 can be set up and VSP2R, VSP2G, and VSP2B can be 
supplied to the corresponding halt control-line actuation circuits 23R, 23G, and 23B. A red pixel (R) is 
connected to the halt control line ZR controlled by halt control-line actuation circuit 23R, a green pixel 
(G) is connected to the halt control line ZG controlled by halt control-line actuation circuit 23G, and a 
blue pixel (B) is connected to the halt control line ZB controlled by halt control-line actuation circuit 
23B. According to this configuration, brightness can be adjusted for every color of RGB. Therefore, it is 
possible for chromaticity accommodation of a color picture indicating equipment to become easy, and to 
take a color-balance simply by adjusting appropriately the time delay of delay circuits 24R, 24G, and 24B. 
That is, it is possible to observe a screen, and to weaken a redness component by adjusting the time 
delay of delay circuit 24R, and making duty corresponding to red small relatively, when a redness 
component is too strong. 

[0025] Drawing 5 is the representative circuit schematic for 1 pixel showing an example of the third 
operation gestalt of the image display device concerning this invention, gives a corresponding reference 
number to the first operation gestalt shown in drawing 1 R> 1, and a corresponding part, and makes an 
understanding easy. This operation gestalt can intercept the current which flows to a light emitting 
device OLED according to the control signal given to TFT3 including TFT3 (the third active element) 
connected with the light emitting device OLED at the serial. A control signal is given to the gate G of 
TFT3 contained in each pixel PXL on the same scanning line through the scanning line X and the halt 
control line Z formed in parallel. With this operation gestalt, TFT3 is inserted between touch-down 
potential and TFT2, and the current which flows to OLED by control of the gate potential of TFT3 can 
be turned on / turned off. In addition, it is also possible to insert TFT3 between TFT2 and OLED or 
between OLED and Vdd. 

[0026] Drawing 6 is the representative circuit schematic for 1 pixel showing an example of the fourth 
operation gestalt of the image display device concerning this invention. A corresponding reference 
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.number is given to the conventional example shown in drawing 10 , and a corresponding part, and an 
understanding is made easy. With this operation gestalt, a light emitting device OLED consists of a one 
terminal pair network component which has rectification, one terminal (cathode K) is connected to TFT2, 
and the other-end child (anode A) is connected to the halt control line Z. At each pixel on the same 
scanning line, common connection of the anode A of a one terminal pair network component is made at 
the halt control line Z, and it dissociates electrically between the different scanning lines, in this case, 
the potential of the other-end child (anode A) by whom common connection of the one terminal pair 
network component was made ; — the halt control line Z — controlling — every — OLED is switched off. 
However, the anode A of OLED is not connected to Vdd of fixed potential like before, but the potential 
is controlled from the exterior through the halt control line Z. Although the current controlled by TFT2 
flows anode potential to sufficiently high value, then OLED, since OLED has rectification with a one 
terminal pair network component, it can turn off the current which flows to OLED by making anode 
potential into sufficiently low potential (for example, touch-down potential). 

[0027] Drawing 7 is a timing chart which shows the example of control of the fourth operation gestalt 
shown in drawing 6 . The 1 scan cycle (one frame) is expressed with T. In the write-in period (RT) 
located in the head of the 1 scan cycle T, brightness information over all pixels is written in by line 
sequential. That is, in this example, brightness information is written in the high speed at all pixels using 
a part of 1 scan cycle. After writing is completed, the halt control lines Z are controlled all at once, and 
OLED contained in each pixel is turned on. Thereby, OLED of each pixel starts luminescence according 
to the written-in brightness information, respectively. Progress of the after predetermined time delay 
tau drops the anode A of all OLED(s) to touch-down potential through all the halt control lines Z. 
Thereby, luminescence becomes off. The above control can adjust duty tau/T in all pixel units. In 
addition, this invention is not restricted to this and you may make it control ON/OFF of each pixel per 
scanning line at least. As mentioned above, a burning [ of the light emitting device contained in each 
pixel ] and putting-out-lights event is controllable by this example of control per a screen unit or 
scanning line within the 1 more scan cycle by which brightness information was written in each pixel. 
[0028] Drawing 8 is whole circuitry drawing showing an example of the fifth operation gestalt of the 
image display device concerning this invention, gives a corresponding reference number to the 
conventional example shown in drawing 1 1 , and a corresponding part, and makes an understanding easy. 
This operation gestalt is performing duty control of each pixel PXL using the scanning line X1 thru/or 
XN, without forming the special halt control line unlike a previous operation gestalt. For this reason, 
control circuit 23' is prepared independently [ the scanning-line actuation circuit 21 ]. Each output 
terminal of control circuit 23 T is connected to one corresponding input terminal of each AND gate circuit 
28. The output terminal of each AND gate circuit 28 is connected to each scanning lines XI, X2, — , XN 
through one input terminal of the OR gate circuit 29 of the next step. VCK is supplied to the other-end 
child of each AND gate circuit 28. In addition, each output terminal of the scanning-line actuation circuit 
21 is connected to each scanning lines X1, X2, — , XN through the corresponding input terminal of 
another side of each OR gate circuit 29. Moreover, VSP1 turns into VSP2 through a delay circuit 24 like 
a previous operation gestalt, and is supplied to control circuit 23'. On the other hand, each data-line Y is 
connected to the data-line actuation circuit 22 through TFT26 of a P channel mold. VCK is supplied to 
the gate of TFT26. Moreover, the potential of each data-line Y is controllable also by TFT27 of N 
channel mold. VCK is supplied also to the gate of TFT27. Thus, although the circumference circuitry of 
this image display device differs from the conventional example shown in drawing 1 1 R> 1, the circuitry 
of each pixel PXL is the same as the conventional pixel circuitry shown in drawing 10 . By this 
configuration, after brightness information is written in each pixel PXL, while being the 1 scan cycle in 
which brightness information new next is written, control circuit 23' can write in the information which 
chooses the scanning line X again and expresses brightness 0 to each pixel PXL from data-line Y, and 
can switch off the light emitting device OLED of each pixel PXL. 

[0029] Drawing 9 is a timing chart with which explanation of the fifth operation gestalt shown in drawing 
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*8 of operation is presented. The vertical start pulse VSP 1 is inputted into the scanning-line actuation 
circuit 21 and a delay circuit 24 so that it may illustrate. After the scanning-line actuation circuit 21 
accepts VSP1, it makes sequential selection of the scanning lines X1, X2, — , XN synchronizing with the 
vertical clock VCK t and writes brightness information in each pixel PXL per scanning line. Each pixel 
starts luminescence by the reinforcement according to the written-in brightness information. However, 
with this operation gestalt, by having formed TFT 26 and 27, each data-line Y becomes the potential 
(this example touch-down potential) which is equivalent to brightness 0 in the period of VCK=H (high- 
level), and original brightness information is given in the period of VCK=L (low level). This relation gives 
L and H to the wave of VCK of drawing 9 R> 9, gives hatching to the wave of the data line, and has 
expressed it to it typically. After VSP1 is delayed in a delay circuit 24, it is inputted into control circuit 
23' as VSP2. The output is inputted into the AND gate circuit 28, although control circuit 23' operates 
synchronizing with the vertical clock VCK after accepting VSP2. since VCK is simultaneously inputted 
into each AND gate circuit 28 — the output of control circuit 23' — H (high-level) — and the scanning 
line X is chosen at the time of VCK=H (high-level). Since the potential with which the period of VCK=H 
is equivalent to brightness 0 at each data-line Y is given as mentioned above, luminescence stops the 
pixel connected to the scanning line X chosen by control circuit 23' using the information equivalent to 
brightness 0. 

[0030] Drawing 14 is the representative circuit schematic for 1 pixel showing an example of the sixth 
operation gestalt of the image display device concerning this invention, gives a corresponding reference 
number to the first operation gestalt shown in drawing 1 , and a corresponding part, and makes an 
understanding easy. With each previous operation gestalt, although there are many things with the need 
of adding a transistor in order to switch off a pixel, the additional transistor of this operation gestalt is 
unnecessary, and it has more practical composition. The other-end child of the capacitative element Cs 
connected to the gate G of the transistor TFT2 which controls the amount of currents supplied to a 
light emitting device OLED is connected to the luminescence halt control line Z so that it may illustrate. 
The potential of the luminescence stop line Z is lowered after write-in termination (example of this 
drawing). For example, the capacity of a capacitative element Cs serves as change of the gate potential 
of the potential change 2 of the luminescence halt control line Z, i.e., TFT, when sufficiently large 
compared with the gate capacitance of TFT2 etc. Therefore, when maximum of the gate potential of 
TFT2 at the time of writing is set to Vgmax, by lowering the potential of the luminescence halt control 
line Z more than Vgmax-Vth from the time of writing, gate potential of TFT2 can be made below into 
Vth, therefore a light emitting device OLED is switched off. It is desirable to control by the big amplitude 
to a slight degree in consideration of the gate capacitance of TFT2 etc. actually. 
[0031] Drawing 15 is a timing chart with which explanation of the sixth operation gestalt shown in 
drawing 14 of operation is presented. The halt control line is made into a high level in general 
simultaneously with scanning-line selection, and the period when a high level after write-in termination 
is maintained, and a light emitting device will be in a luminescence condition by the brightness according 
to the written-in brightness information so that it may illustrate. If the halt control line is made into a 
low before writing in new data with the following frame, a light emitting device will be switched off. 
[0032] By the way, in CRT, the display image serves as a display principle of the maintenance mold 
which continues displaying the image between one frame on the display of a active-matrix mold to 
brightness declining by musec order. When performing an animation display for this reason, the pixel 
which met the profile of an animation shows the image, until just before a frame switches, and this 
senses it as if the image was conjointly displayed as the after-image effectiveness of human being's 
eyes there also with the following frame. This is the cause of fundamental that the image quality of the 
animation display in a active-matrix mold display becomes low as compared with CRT. As this solution, 
the actuation approach concerning this invention is effective, and the improvement of the quality of an 
animation can be aimed at by introducing the technique of severing the after-image which switches off a 
pixel compulsorily and is felt by human being s eyes. In the display of a active-matrix mold, while 
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-displaying an image in the first half of one frame, specifically, that method of switching off an image 
which CRT brightness decreases is adopted like the second half of one frame. For the nature 
improvement of an animation, the duty of per frame, burning, and putting out lights is set up to about 
50%. Furthermore, for the high nature improvement of an animation, it is good to set up the duty of per 
frame, burning, and putting out lights to 25% or less. 
[0033] 

[Effect of the Invention] Since luminescence of a pixel can be stopped according to this invention 
before the writing of the following frame is performed after brightness information is written in each pixel 
and luminescence begins as explained above, the luminescence time amount within one frame can be 
changed comparatively (duty), and it is possible for this to adjust the display brightness of a time 
average simple. Furthermore, since the degree of freedom which sets up suitably the amount of currents 
which flows to a light emitting device at the time of luminescence arises keeping the display brightness 
of a time average the same by the ability setting up duty freely, a degree of freedom produces an 
important thing in the design of the active element which controls the amount of currents which flows to 
a light emitting device. Consequently, it becomes possible to design the image display device which can 
offer a more nearly high-definition image, and the image display device of smaller pixel size. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the pixel circuit diagram showing the first operation gestalt of the image display device 
concerning this invention. 

[Drawing 2] It is the whole first operation gestalt circuitry drawing. 
[Drawing 3] It is the timing chart of the first operation gestalt. 

[Drawing 4] It is the whole second operation gestalt circuitry drawing of the image display device 
concerning this invention. 

[Drawing 5] It is the pixel circuit diagram showing the third operation gestalt of the image display device 
concerning this invention. 

[Drawing 6] It is the pixel circuit diagram showing the fourth operation gestalt of the image display 
device concerning this invention. 

[Drawing 7] It is the timing chart of the fourth operation gestalt. 

[Drawing 8] It is whole circuitry drawing showing the fifth operation gestalt of the image display device 
concerning this invention. 

[Drawing 9] It is the timing chart of the fifth operation gestalt. 

[Drawing 10] It is the pixel circuit diagram showing an example of the conventional image display device. 
[Drawing 1 1] It is the conventional whole image-display-device circuitry drawing. 
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I Drawing 12] It is the pixel circuit diagram showing other examples of the conventional image display 
device. 

[Drawing 13] It is the sectional view showing the structure of the conventional image display device. 
[Drawing 14] It is the representative circuit schematic for 1 pixel showing an example of the sixth 
operation gestalt of the image display device concerning this invention. 

[Drawing 15] It is the timing chart with which explanation of the sixth operation gestalt shown in drawing 
14 of operation is presented. 
[Description of Notations] 

PXL [ ... The second active element TFT3 / ... The third active element, Cs / ... Retention volume, X / ... 
The scanning line, Y / ... The data line, Z / ... The halt control line, 21/ ... A scanning-line actuation 
circuit, 22 / ... A data-line actuation circuit, 23 / ... A halt control-line actuation circuit, 24 / ... Delay 
circuit ] ... A pixel, OLED ... A light emitting device, TFT1 ... The first active element, TFT2 



[Translation done.] 
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(iAtf) fiVdd («lfi) tii^5-7j, #y 
— KK (I^H) fiTF T 2C0 KW VDlrg^^ftTl^ 
5 e tft i-©y-hGtt*aE»Xfc«&tt$;h/, 

ftC s SWT F T-2 ©y- h GCSUhf 't^, 
[0 0 0 4] PXL«r»^S*«*i«>IC, 

S&V d a t a £ » T F T 1 U 

Sg*C s #3femXfi^H$it, TFT 2 C0<^- hmftifi 
■^-^mteV data (d-§fr1-£o ^EtftXSr^S^ 
£ . TFT T1fi*7\ZLti <0\ TFT2 

^asiY3&»ei-Bi «a pb* axs'-as, tf t 2 coy- hm 

tt»4(IM***C s i£\fc o t$^t«ft^5."T F T 2 
Sr^U'T^^;*^-OLED»C»SjV5mg£(i, TFT 2 CO 

y- K^y— ^fatgjEv g s \z.& tfzuktey , z&km 

-T-O L EDfiT F t 2" $ tb« V^tA'KHS D tcU 

[0005] *wtt»"?tt;'sfe*iiixsra»'b-c7*— * 

t'^o $ t f t 2 © K w y/y-^fli-« 
HS^SS?: I d s kirftk* rtu^O L E DizftiinZm 

wsmm-z&Zo tft 2&mam$ix*W}ft-rz3h<Dkir 

I d-si±£tT©*-<?«£ft3V- • 
(W/L) '• (Vg s -V t h) 2 ' •■ . • 
• (Vd a t a-V thj 2 -■ (1) 

rn^mwm. w&toj&t*<< 9- a* (MttJNTsci 

-e®*PXL^jl^i-sfcft 
co*d6i^x>t.7ifMXN t v iii*P x L^fglfi-rsfcfeco ■ 

(f-^ittVd'i t a) Sr4-x5f='-^MY 

imiikimmmmBiv-i Ksat^n*-*/- t^^by 

fi7*- : ^i»«BigiS2 2K«BK*ix*. *3H»ratt©tt 
2 lfc^otjfeaElRX-lTJSXNSrWftaji'Lft^b, 

*f—*W3£StimV!i2 HcX^X^fffiiYfalbV d a t 
aco^t^^-^fJjgi-rilcJ:?), SfacoM^Sr^ 

rt, «-s*pxL-»c-&*n*»3tiii*»±,"a*'i**tfc» 
■7 f y ^ *sm&*^§£g-c*ii. -*#a*»T«<>#is 

*PXL©*3t*^»**rll*Ri-S*:»» H l J 

9 xM\zfr<<&>/tm?-<D\Z—irn& (f-^@«ft) ^T 

jxi-tmmkteZc 

[000 8] 112 tt» ^*coSi^«)tcotecO^JSr^-f- 
«MHiiai6Bn?*) 5'."-B l o \tm\,Tc%(D'&%imkftfc1r 

3fe©a*W*T-F-T ISWTFT 2 t LTN^-Y 
^/uScoffi#a* h 7 Vv'Tx;? Sr-fSoT^fccoidft- L, 
r. cotif 5S0iJ-ert p f-^ ^/vScoe^a* H 7 ^ v 5 ^. ^ 
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H 

«oTV^5.-..«o-t.» H-i aro.niBSfll^fcttast, OL * 
EDC* y- KKA5Attt©V d-d fc&jgc-U T / — K; 
Ad 3 TF T 2 ©.KUvf y.DI;itLtV^. 0 .-: 
[0 0 0 9] Ell 3fi, 012t^UfcBi*PXLW»f ; 

fc£>, OLEDtTFT2©^UTt^„;,OLED 
:I4-, SPjmH.l. 0 fiE Ll 1- 1 &t*&JR«@ 1 2 Sr 

X*5f?OL ; ED©7'/-KAi: LT$Sf!& U . I T. 

5„ bp*>, &jam® 1 2 te^com^miiv d d tc*ii 
/ - ka (nE?L&A®Bi) £ Lxmmttmwnm 1 o 

©LhKIEJLfS^B £ LTD i amy n.e Sr^«L, 
±ic:m^li^S t-LTA l q 3 U jgl-^<*>±»- 

* y- kk (m^&Am®) £ b-c$siigi^&jsmii 1 > , 

2 £$»3 or ft, A l q 3 fi» 8 -h y d r o x y 

q u i n-o l i n e: -a 1 urn i- n u.m<£ri& L"CV'*'5o 20 

5 ^^«it5r*-f-.5 PLED tt^iWteilBSf fc . 
V^.^S^.Sr^-rSOLEDWT'y.-K/^y-K . 

. fflicm?f.fa<o.mi£ ( 1 0 v.mm , sr^n-rs £ > w=f-*> 

4> &A $ *U7t«^- ± <? $ frfc ISijgiR;: J; 5 
^fc£#;L£.;}-u5 0 . . - . 

[Op 1 0] — T.RT2H^7^^d^/£6**gl 
«©<£■{;: ti>fc,-irV h 2:,i:-< -*©Jiffi.Kffi*a£ *u ■ 

. ' . 5^^/M6 : W= 5 /im 
/ f^^/VS : L = {W • / (2 • I p) 
(3). . . : 

[00 1 2] ^zx'S-rmmteote^x. o) 

H^^^^V-ftL^, .m*'*-* X ,(5=2 0 0 M mX 2 ; 

0 o Mm) \z.m®Llr%fi>7bm$.z.ti*±MZ-^%kXh% , 
k^o^tXhZo 5£ (3) ^-r,t5^, t'-?m«D-. 

gfc 1 p 0 ; 8 n Amm^TL^t. « 

^ixt?(i, @fSrt{-*5tt-5.TFT.2©£^®ffi^ 

^(O^y^—^m^^himt, TFT 2(7?|S:tfg ; 
E&3ni^£*^\£^ 5 :!£-?&>£,, BP*)s -hlS^T^-Vi, 
■*^ftLSr/h$<-^5fc«>Jc:f±; 5£. (3) a>f>Wba>&?. ■ 

5„ L^L, -^tj±^±^-^^^W(Ommt^m^.- so 
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5c TFT2fiOLED^tt^p,$H ; 51;»it«JiSSi:'fe5 
y— ^4^Ch&T/Kl^:xD£ii;iT^3. 
f ^■^/I'C h IZTM&— 2 W.E-tt-'iaB't-So i 

©jj? I- J*?- h«5tOT F T 2 fififfil&ttK 5 {c J; 9 % 

@ 7 # 7f2j£ ^ tuT ^ 5 o - ^ h O. -h (- f±SU ©I ra*6#K 
9 S"^-bTtiJi2fiLfcOLED^JK$tv-CV'>5 0 

[0011] 

H8ib^^Xfe5T.F.T.2 ©Kti-i S**/J;S < , #^-1- 

Xox \iw*ttte&t&iz&mi$ttvtft#mm&t 
mm*, mi onmi 3ic*L,*Lis6*«fcov^T*flctt 

MXfii SI^Si!2 0,cmX.2 0 cm, fr©ic 
i^*^c) # 1 0 0 0, ?wm (7*-*M<D*&) & 1 0 
0 0 V ®*^tffi^S = 2 0 0 (imX 2 0 0,/im, f— ^ 
»S^5 Bp = 200cd /m2 , ^3t*4©^l^* s E = 
10c d/A, TFT2 <Dff— MfegtlfiWJP^S d = 1 
0 0;nm, hJ6WII©Jt;jB«*^ « .r. = 3 . 9, * 

^y.y T^»^*s/t = 1 0.0. c,m 2 ../y ; • . s. , mm^tc 9 

W— ^^»ft^.I • p=Bp/E.XS = 0. s.dA, |v 
gs-Vthl :(^«ltgflE): CDt'-^ffiriSV p = 5 V-C 
fe5o w© ± 5 *KtH«-Ctf— ^*«E I P -k&Wi-tZtz. 
T;F T 2,©^:ttM£ L>-Gf±v-*f»^fc*:6,l-)--2iV« 
(2) *»f>/KT©J:5t-*5o- 



} 



Cox - Vp 2 = 2 70/11 



tut. JBtb«ffi©tr— ^«[Vp*/h$.<i-*ii^# 

Wi-SiJ*^ C5o. ^!l^»iV P = 5 V©*§-£lc*i^T 
^fc^comffi^^y^i^^S V/6 4 = 8 OmVl 
^T F T#-tt©« bofr Kiotv IffflS/Tfpf^f 

it, 5<q (3) fc*H5^U7:iwb*M#.©^'o-fe^^ 

■f 5 - £ tt-Jttt BJt -C $> <0\ ' * t fc L ^ J; 5 t -r 
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[0 0 l'S'l-iaufcife-oWHjSi tHiS-r5* s . JB' 

So ' ' ■ ' '" ■' ' ; " / ' '' ' 

I o o ui'KW TtT-jr/^ v v ?xm<Djm 

I pfc'JfcWU I pttTFT2©f 

•y^/v* L-'tesitfifii-a. '^x, : a^»asrT»f « 

■ttV p -Sr/J>.$ ; < *5 £ &-^*&fe3*4MM»?r V p 
T»f 5 i / -T X*©'« H-eHfKo*'ft:*r#B < . 

iptL-Xt, TFT2©»ffi«f^J:5±PR**fc5wi: 

[0015] 

«-t"S i i Sr a W i i- a . 5 B 'W Sr ii^-r 5 fc & Id 
SrilKi" 5 * i , mm trtillrt S £ «> <0 3$g 

*-Hii*^©*SflM*©»#i&*tt\ 



/4 

*«iiwt-ctt«itt»w«*r-t-siw».¥a** u 

[0 0 16] #sl.<«:, mvifflffl¥m±. &mm\zm 

so Hd;V? ^•yirV^^-^-'CfoSo 
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[o o 1 7 ] mm\z.%-<nmg.\Mn&m 
zmtR-i: 5 jfe^iSIt v . -tt^si* be**" ^ * ^ * 

*V ±EH***ff^A»©jW£**&^*S5 f -** . 

£ . -:±E'jfe3lB*te <k 9 ±Ei&g1f $B£© 9 & . 

JiE-jfeglM ^/PfflMrt.T?JhiaB**r/S*rttJ»*>&» «> 

#*.v<r$v-±EW».*att»:itE-j^^.*^»iiiii. . 
rt-e, . -±iE^*r«lBi»fe Jifans*rB*li(l*T?oiHi©B*iB4r. 

-St5JB-©«Hf«r«"U, -hE*-©»?-tt-±E#z:©. 

X, ±E*J*P*«tt., ±E*aa»«fc±EWK*ifi*rt- 
±E#J».#«tt» »*, St. Site©***-?-.***!*!* 

7Ji3:fr5*SEilMB»IIIlSi:» JiESE* o y ? SrgfJt 
OJMMiBS LfcgE* ay* ±E*EiRX 

U ±E*Ell*l4, ±Ejfe«IMB»lHll8tJ:5±ESE 
?u-y?\zmM LTJHR»K 3*W ±EW*«:jftiiTi-i . 

1 1 t k» tt-jft*ra-» ww»isfcjc i 9 ±E3g®s ttfc 

SE* n y * (CRM LX, ±E—*EJIBMrt-e±E*S42 
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*M\cmmm&^*-Z7 i -*i$mW}\E}mzs5v, ±e 

*t. KlteffiaiEll6o<|)b^©7^«^fcJtESia* 
[0 0 1, 'au*fS&Hz.£titis .B^sSEti**** 

.*V©/ISffa»fc«*ri-* *t.o.«fH*:Wls-et 5 r t fc 

-7=- ^ -) 5 w t k & 5 i « 5tw m 

(y^-T^-) ©»TO»i«tt#£*«ft*;?-©^--* 
««I.p.*:IMIi i i:Sr ! i:lcfflai-a. ,ioX, 
-f-^Ift^ r t ic J; 5..««.J.-?S^ii**«*S:« 

r. t^T?#5 0 . W*,^ .^3-— 1/1 0K-f--5 

I ft *l;0.WCVT ; tR^O«|«dS#6*t5. IP 

1. 0 {gfoi-n«T F T ©f - -y^Vg L Sr- 1 / 1 0 »r-f 
[0019], 

©^ffi0gg@-C**>5c 11 0K^C£S£*'©IB3fMf 
Ff^©ife^rC^/i' A) T'li^ P X L SriiiR-f 

pxLttv.'ajtsn^oLEpt, ^-©igibs^-efes 

TFT1 t, 3 T FT2i> 

iCsit*tr. »**/f-OLEDJ4«fel&*tuS««E* 
J; o TSSa^^t-f-^o T F T 1 »4jfe3S#l X J: o T 
^ $ JxiLoy — ^ ^ Y A^b ^ b ixfcWft'W « £ 
PXL^Snfe^tiC s{C»#jitf. TFT2f4 
C s fc»#&S;h,fcl**W#K:/£ fC363t*-7- O L E D 
fcttifc-f 3mW*fclB»i-3. PXL^CJWEiMOt 

• WE*«fc«lifc«ft«» (f-^ltt.Vd a t a) * 

iifclWHIMIiiitaxis**? t *.o *> i 
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UT, - |SI-©*3S«lXlcS8K$K*:«-lif3llPX; 
L ©**#*-*0 LED < £ t>'*aE*¥tt"C»IW«r 

fcflWrsWW^SfcttU #H*P X Lie****** 5 

•fS. #!BW8*-Ctt»J»#«# > : T F t 2©y- b g 
teifeR£ixfc'TFT3 TF 
T3W- hGfc4*3ffl»fc*fc.£0TFT2©y- 
b^ttSrHHJ^P IT, OLED ^^^-5 r. t *S"SII6t?*>' 
'5. roMIHItil. jfeSjSgxiW^ttfc^ihSiJW 
iz t;-cWis-t-a*«»±©#w* P'X L ir**iv 

£ T F T SlJ^m-g-^ CT TF T 3 £ 

ii-ViWBfc-f Si £ lei i?V fiM*S*c s *JiWl**t 
T, TFT2CVg s^OVJriD, OLEDtcMHS 
mSft§rii»fi-a r tas^S, TFT3©y-hGli* 

» itmWB. Z *tt-C»3tf»Jh«!W Srfr' 5 £' £ # T * 3 . 
[0 0 2-0] : BI2»±, ilt^LfcPXLSrv FU fx 

a. m^-rsj: 5t-. "j&eiixi. X2, •■■ , xnw 

^*Xt^-^*YOS!it«fcIB*PXL*»riE**i/ 
T^5. X. ****X1,' X2, -, XNiWIC 
JkfHMftZl. Z2, ••• , ZN«^$M^5 0 *2 
»Xtt*3HRK»ISIK2 l^SBB**bTV^. *Si&fg 
SjHISS2 1 f±i/:7 S &i$As~X?33 D\ Sit^ n y 

^VCKt^lC'tSE^*- I^VKaVS P 1 Srlffiifc 
(HS-*-*' fc*fcJ0 isfea»-X- * v * 2V.« • XN^~ 

&±mnmm.w>m'& 2 s-n^sws ztsx^Si * - © w»ia 

B^t^Fi/^Sr^T?*!), VCKUilDIBb 
TfiE**— h/^VSP 2 4r«fi^feS6i"5^t»::J: 
9, #JtftO«i^Z(CftiJp{s-§-^ttl^-r5o ft* VSP2 

«jfi5fii]sS2 4 \zx oBf^nteH-v s p 1 a>e>ii&E& 

mtStiX&tis **»XOlMI**3iEKRIJ5JbT» #x 

'-5*— #IMB(M£lK2 2tt. v^^aiMHWBft 

£fT*v\ »*SftfcW*©tTK:*S-bT— 

5j&JRftra&£frfcv\ m$l£tiTcmme>ft\zttl,xm 

bTt>ftl\ v^fW^tt, 
tt/ilW?)cB»i*JIII»WBiOW#*rS*b-CV^a. 
[0021] 03 (4, El 2 fcjj* bfcJ*3g0l©&— MVSM 

<^*— bT*>5. 41*, SE**- h^WVS P 1 tfS 
^S^IEffiiESS 2 1 Ktf SIElBlil 2 4tA*$H5. * 
' £ftU£H)[B]% 2 l liVS P 1 ©A#£rgttfcfc£, SE 
■*ny*VCKKH3IJIBbTjfeaa*Xl, X2. XN 



(10) 

fcW&aiR'U MB^MSfWBMEflW'^Iir* P X L fc# 

^iiSft-CVK. &®§SP XL(±*tai4;h,fdWl£^f$8 
• fcjg bfc^T-^3tSrM^1-5o ' V S p l fiii&HlSg 2 

4 - caffi vsP2i vx&±mffl%amW}i°ii& 2 3 

$na„ JhlHIfftKdii'iBlK 2 3 »4V S P 2 
» tzh t , SE D'^VCK IC PIMB b xfe±$m%H Z 
1, Z2, ■•• , ZN£JWfc»Wb\ «3t*s*ffi»»wa-c 

flihLT^<„ ' ' ' - : 
[0 0'2 2] |g|17I»^E13lC*bfc^— HtS^|i^J:H 

X *» 5>» Jt#Jhfty»'fli *K J: o TSS'jt ^ffiEf stt-ro 
M , BP ^ffifeilMlelgS^ 4 "CKJfe'* iifciBaEWrM 
^•C.*>S. '*©iliil*M4r xh b, (- 

w^rr-3¥^S»4 ©^ i — T" —icttMLX^tir 
5 0 ftoT, ilig|g'lS-2 4«fiWtsbriBtt«HintSraEJE 

20 ' [0 0 2 3] jE(d, «ae©«i»as#SK*c«--i»4» B 
■*BII6©K*H-a*«*:iib. J: l 9A»*»«-«rff5-t 

asTsriifcifrs,, Eli 0 b^5i5<opi^*^tt»Pi 

' ^tl-^jT?(4, TFT 2W^-fXSr&lT<^J; 5 (cj^!*T 
^-^^/Vtg : W= 5 n m 

f-\*~>V& : L= {W • / (2 • I p) ) • y • C o x 
• V p 2 — 2 7 0 n m 

rtV^^TFT 2©t^X|i, ^■%%=f-(Oy ! ^— T4~ 
■• l.©^^ffiS<b ; ^V.>*ic:CL.i^»^ 
30 5@i^*^K^tt-tx&b7 v c«l; 5^7^=-— x-f— Sr^sb 

±aeWfr«fcbT» gHl^tfcTFT2©t-fX?rW 
^■-V^/Vjif : W= 5 ^ m 

ft^:'L=2 70 ^mXO. l = 27/im 
-?rtf>{tf!0V-?7>— 1 O^*bfc^5fe09i:ll— i:1" 

(1) {C=efoT 1 omtttZtfi* fi-f-f-fcO. 1' 

T F T 2 ^/Vft L l/10t ^i|S(-/J^ 

5- fk^tbT^ac r^cj;?), jB*rtSS{-»«-t5TFT 

so [ 0 0 2 4 ]. HI 4 »4, *^^l;iii*5It*^ifrof 
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fcusiip.x Las#w&#six-cio3. *mmmx\t, 

FI-©*3ii»XJJ:*, St, *©«-Pi*PXLS:#iilcS! 
■**-<5-#» »JhWWIilZR».Z.G, XtfZBfc*, 
ft. *©4HS**?S'J*'fc!KRL.-Cv^<5. J: 5, 

HS?.P.X-Lfc»«?UT., Hfl^JhVJffiRKgbUllS 2 3 : . 

R, 2 3 G,, 2 3 BtfSJ3iJ*(£fStf kift/O^. X, lil 
b©f?±$Wi&IE»J0!S2 3R, 2 3 G,. 2 3 BfcfcJ-JS ■: > 
Lt, $;A.m*.\Z.mm®&2 4R,- 2 4G, 2 4B^ 
t7b*vC^3 0 «eo-C,:R_GB»J*t,-yS.P lOiltt 
■^FraSrK:^^,. V S P 2 R, VS.P2G, VSP2B- 
.**t«i-4#JtM»IMHHliaK2 3R, 2,3-G, 2 3B 
t^ipe pifgx-fc 5.; JhWJ«9MHBiiaK 23Rl:iot 

Six. ffJbfB«HMBttia»2 3GK:J:oTfW»**b*ff 

. ±ffl®mzG\at % n&mm '(g) #ttR.£*L, f?±f«i 

flUMBIblEiig 2 3 B i o. -c*W $ ix*fltjt*u«i«i z b 

tcfi, WfepfjSi (B) #S§tt3ixa.- 

tf, rgb <r>&&M \c »flE«rSWij-e*5.i;iaeo-c, a,, 

Jf@ES2 4 R, 2 4 G, 2 4 B ©S3fiP*fiflSrig#Jtc:PUi 

BBS 2 4 RtDiSSp^Srf^Sii L, %P&iz.3$Jfc1r Zy* so • 

[0 0 2 5] El 5 f±*|gM^*»*»Siffi<fe**3Sa«?^H 

»fc»«l©^«f!I*^-BSI^o«WKEI»B|-e*) 5 , B 

1 \zm l ft m-MMMm h *fJtS-^ 5 ttSSt 5 # 

ftSIT-O L ED t H5U»-^$nfcT F T 3 

KliJi^) TF.TSfc^iSMWS^Ic'lSfC* 

fcjR^o led iciSft^sm^SriSir-r 5 r. t & *!mxh 

.IWIWJMI-tt, 3feaB»Xi¥tTKKI**:#Jl:#J»*Z « 
trfl" LTIH-*^iil±©#il* P X L J;r-£ f- T F T 
3©^-hGf:4i^5„ *«a[J»»rtt, ^iffiUte 
tTFT2 t ©KfcTF T 3 d s #A£3xT:fo 9 „ TFT 
3©y- h«(S5[©ft!l®fc«toT, OLEDId^^mSE 
Srtf-^/a-^l-Sdtas-CSB. f^x TFT3£, TF 
T2tOLEDOM, *V>liOLEDtVddt©|fflK: 

[0 02 6) 16 fi, *«9§fc*»a»5Hfc**§£1I©Jlii r 



(9 > (# V- KK) fiT F T 2 KSSRSft, 
ffi*WiHHf- (7y-KA) tt»Jh«»*Z{cSEitt$ii-C 

A »41? it SffltJPiii Z £#9&R £ *K £ 3 ££ftM T [± 

i»Z^J:-5«l»UT,-«-OLED*nSft-*-6. {fib. O 
1EDC7/- KAttiSJtEOj: 5fc— 3£H<i©'V ddt 
.S6££*b<5©-eH:4< . fflh«»*ZSr^bT^»36»b 

*UfiE, OLEDtttT.FT 2fCj;oT©J^P$tu5mM^ 
gfgfr v : O LED fcpSSH-m+.T&tfcftM * s *) 5 it 

t5:iCi.9,, OLEDi:Ih5i;SSrt7t5ri: 

loo 2,7]m7^M6\zm^tcmmmmteM<offlffl 

« (— 7 I/— A) SrTT'^LT^S. 9tVT<D 
5BH»Cifcll-t'S»#ii*«M (RT) "C\ £H*K:*rt- 

t» -.#JJs.fW»iSlZ Sr-^ : fc$!l^lLT,>.#ilj*^'&*tu5 
OLED4*Vt5. rH(Cj;t), #SSI©.0 L E Dli 

M Z .Sr^ b -C^T.CD O L E-D.©^T / —HA 
■■•ftlfP^-J: f9\ ^H*#tt-e?*-a— t: t /T ^PS'si 

[0 0 2 8] E! 8 tt, •■^Wfci'^Spfft^aSMOlB 

i^X 1 7iMXN§r?IJffl LT^B^PXLCDt'^-x^- 
S!lPSrfToT^-5. ' cDfcfcld, jfeSiS^iblelSg 2 1 h 
ttBU£ffiffl[HMg2 3' SrfglfCI/^o MH0S52 3' © 
. #t±J^^f4MJ^-r5 ! S-T>'K^- H3R2 8 0-*© 

^LT^SiXl, X2. •-, XNtC^iggUT^ 
5, K^- h.EI^2 8 ©{t!l*cD^»CttVCK^ 



4# Ml 2001 -60076 (P2001 -60076A) 



^Lti-tiixr, x 2, xNjrsatLTv^a. 

X. VS P i'tt5fc<0^^tt£Htt£3i3Eliltt2 4£t> 
LXVS F2 « 9 ^MWIIIK 2 3' ~ 
#f-^«YttPf^SOTFT2'6^U 
X-^i^lEiblHlSS 2 2 K:SH*£*bTV*<5. TFT26W 

?- M;iiVCK:J5M$iitv>5„ X> S-^-^SSY 

©®C£ttN?"Vl''-*A'§!©T F T 2 7 XoXhfflfflX' 
#£ 0 ; TFT 2 7(D<?— h\ti>VCKtf&&£ivX^ 

i t-^ Cfcf£*0» t g& 5 m*<omm p x l ©@g§ 
■ 010 1# Lft«*EoajitiHiigfliris '^ra— e*> 

5„ *»i»^#j5feK:J:»), SiJPHl!^2'3' tt; «-B*PX' 

WUT*Pf*PXLK'9*—**llY*>feWi0 
Sf»^ii^4HS*PX'L©»*ilf ; f--0 L E'D«rlB*Ti-' 

[do29] oa 9 f±» • a 8 »c* vit%5.mMten<oWait¥ 

C il^?- h/V^VSP 1 fi;fe&8SJiKllH]S§2 1 
AttiSilBlB 2 4 twA^l$n5.' ££IMB3(l[Iltg 2 1 tt 
vspifrt^Xh,fc*i. ig^D^vcKtlBBB 
■LT**»Xli' X2, XNSrJK&WiU *3gi& 
•l|l|tT?*Iii*PXLK:flW»«*r»#a/>^ % <. =&B 

5. fiU *jS*»iT?(ifFT2 6V 2 7'SrKttfcr. 
t tc: £,9 &?—^-18Ft live K,= H (/^w^v-) .© 

jhm f»s o' tett a -r 5 ®& ( - <o9it*ttsabwso t 

t> , V'CK=E (n — ^^©MBWfcjSl/'-vr**© 
Btftfl* <fc 5 KifcoTV**. r©MflUi|2l 
9©VCK©&7KlCL, HSrttU"7*-^*Ojft^^ 
s^v^fctt- L-cmStfJi-S L-TfeSo V SPi liSJE 

niK2 ixmm^titi.ht. v s p 2 1 -i;-cfw»igfc 2 

3 ' lcA#£>u5. 'MWIsllg 2 3 fiV S P 2 SrgtfA 

^cDtti^ttX^K^- Matt 2 8^A^$4x5 0 'g-Ti-' 
K-^-Mh1K2 8(CttVCK^I^l^Ai)^tl--Ct^© 
T\ ^J®IUK2 3 ' ©ffi2j#H ^-'W tloV 

CK = H' (W u~<A-) ©Nr^3fe5SEi»XdsaW$H5o'- 

bux£ u tc x i ic ; v e k = h ©#J niH±#f* - * H y vim 
3 ' ' tc J; o -C51iR $ *ita£&m X icttiR $ frtzMm ttM ■ 
[003 0] EI 1 4 fi#3SIH£j^a»5H&^;H£fi©gr ■ 



(12) 

22 

'■4.' , '##a*JftTa\ '*3fe»Jb'*Z©*{ii*r (r©@© 
; ^!lT*»±) : Tlf 5„ «Atf, fii?'Cs©§iiiTFT 
2©^>*'*«?fcJfc^+^*>M§£W:, »3fcffit*l 
«Z(D«tt»W5t*^t.tFT'2©^- YWSLOM 
io tetfc£o t^o-T, H-ii^©TFT2©y-FSfi 
©ft*{fi& V g m a x iLfc*-^ %?fe^lhffilJWi^ Z © 
••'•«lt'#,-'##5i^B#J; f V g ma x-'V t hSA-fcTtf* 
Zb\z£^X, TFT2©^ F^JrV t h«T(C"T 

i Rfcf4TFT2©y--K#**£#ItU (>5'>L*t 

[ o 6 3 i ] la l 5 (i, HI l 4 L-fc^^^JS^tew 

20 m^a^T^M^^^ttivX^^m 

[00 3 2] C R T ' te*5V >T (i^^B^fi m 

^bMtt5^M©**iSSi^ot:^5 0 r©^, «j 

30 ' A©^i9lfe^5EBff*-eil^Sr^'L-'"C*5!?> ^tv^A 

&CRT\Zit1fcls&<tj:Z>mi#mmx*jbZ)o w©«P*5ft 
t b'T. *§iPJ^^5l^i!J^^t^*^fof5^ B^ 

• W^A-f-5-t-es 'i!)BK©3JcSSrlll5 ^i:* 5 ti35l5 
5. ■■ T*?*-?-* hi) ?*%L<n ; T-<*-7^ 

4\c&^X, — 7 A©tu^-CB^Sr**-f-S— 
40 -7 l>— i.©^ttfe7t*>t>C RTWS^jSstSA 1 © 

-4:5 0%a«'fc«je-**.- 5^iS^itBK3fc#©^- 
f4, 7^fc!), ■^iiTtlBfl"©'?**— Sr 2 5 

[0 0 3 3] ' 
^©^■U^A©S#ji^*sw*3ti-5«ufc®*©f8)tSrf? 

so jjt-et s©t?, — 7 w— j*ftx'<D&ytt%m<Dm-& {-t=- 
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«**SI11SrI£tl-^ i i ^?TfiB»-*S. - - 

[Blfi&ffi¥&tjl9i] i''.;. 

[H2] ^-3IM^W^ia ; is«^ll-c? : fc5o ' 
[633 ] JR-|Ut»J»c6^-f VX*hZ> a 
[04] ^QJ^d^^S^^SSflpiKii^M^tt^ - 

[0 5 ] *&w\zfrfrZMi&m^mwvmE.mMtemi%.:. v 

[0 6] *^PJicd^^Pl^^«ro^Eg|ll£^ffiSr 

[0 7] fSU3mMMffi<D* 4 z. hT-fcSo 
[08] ^nicd^^PfttUS^StlKomzillfe^tBtr 



[0 9] »3LSE*»«©>>f 5 V^^-hT-fo?). 
[010] f£3fc©S<k**K1tO— ««r*i-iif*0ISBa 

.[011] *S*9H««i5*H*©£{*Btt«fifcig-C*> 

[012] tS3fe©iBift**»*©tt©0il*r*-t-li*iaBl 

. [0 1..3i^*o?H{fe^^B©flf3tSr^i-[|lfB50-T?fo 



o— «**i-t-!-iif|i^©<*«iaKBi-c*>5. 

mi's] 0;1 4&E^LfcJBASB«»*o*if«ttMfctfc 
P X L-^l'Ajii* , fO L e'd •• • • *3t3lt?\ TFT 1 

■^■■-•■m^mwim*. tft2 • • . • as-tett*^ t 

FT 3 • ^=.«6»)*^, C s • • • fttt&ft. X • 

• Y • • ■f-i'**, Z • • -ffdhMfflil. 
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WIE#J»^att, *h*^**©#a»ltt£ixfcte:#© 
i«-?©«tt*lM« LT# ±iBT-*T-Sr»fl"i- 5 r. t 

STF-tawi-a - 1 srWRt-t-sw** i ie«©ph&* 

[IS** 7] -S-HXtt. tt»**^::iiH'u3*i«*t:fM 
^SrlHflT-*-* - t *»« t -T 5 «** 1 ia*©W{fc£* 

it, 

■[»**9 ] im-cDjfefSJStc*,- #©«■«#£# 

iifc^i-5-*; : 1l(rlE#JfP#«tt, ft? W©#W 

• ;. -a^ *¥»*** i^©ma**isii.-- ; ' ■■ ■■ 
[fi**i b] mm^'ytmi-i-t^m^^^ ho^z.^ 

z^-tmttfT h y * dieses* £*w •"■ 

Hl-f-J: Sr-g-tf®lfe*^S©^Sb*^T?fe-o-T, 
4HBX^©l*£liMf.©** *aB»3BSjl*il**bfc 

R-©*^tt:^3frfc#H*©»:ft**fc*ft< i 



2 

[R** i 2 ] «-@i^ic®«'lt$6* 5 «#^*tv-r^e J 
&li£rfcft»&tif ^©M 

SrWaE^-efcSii'arWfRi-'-^sai**! itE*t©W 

[«** i 3 ] mmv- hsiisff k >- * a> 

©ffil&SK^-©**- h«ffi*rlW»UTflE*-*i(( ; f-S:«*ri- 

££#®ti:-f 3ff**l lfMfc©@Hfc^&S 
©fESj-^ife, 

[ft ** 1 4 ] BE***-?- h EWfciBHWffiib*^*: 

LTP3-***l±©#H*fc£*ft*#:=©tt»**fc 
* * S i i: *»» i i"« ft* 3 ?? I' I tE*©PMft*^EB 

[If ** 1 5 ] ttftflMtUi! - JB-T- 

30 Lr#-«g^^FiSr^i)T-r5^t^1#ticit-5it*«l 
[ffi*J*16] «-B*»aWA»«*»#ia**fC*»b 

- n&7£&mzm&cx&wmiz-7 : -fm><bm&i? 

M»-t"*JIS-©tttt3H-T-*«'*i-«»M»^- hsmff* 
SrWmii-* 11**1 l-B«©Iif«t**»S©eili* 

its** 1 8 ] 

so Srifcmt-f-Sft* 1 !! lfE«l©Pf<k**36S©BI!i* 
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[|f*35 1 9]- . IBI-©*3B»fc*; »©=&®*Sr 
[ If #9 2 0] - .flWE363fc* B#»a K n 5 -* 

y * >- * * * & /h v >* z>t *mmt-t% UGi 

=f-. \m s ■« m wip -t- s m ft & 5 - <o mm 
fcu&tiwsfcjs tfci**-e^;<r«r-iifti*Tsr««;Bf{ft**St 

is. * ©*aEiH t urm ^mm-tz fc» ©weams * ^ 



4 

ft; *©#.HJllS:#iifc#BlSW"3 — 

h<\ . . . - . : ■ -A-.- i 

[ft 2 4 ] . ±&M®^m±. Xll-i&W'J 9 * 
•raSrW^^Ifg-r?ite>5ii:Sr#mt-t-5l«* ] J2 3sE«© 

0±IB«3t* ; f*»*r*.*S-i:*:W»ii"S»*^2 

3|S«t75H^«^«r-"v • 

[tt*^ 2 8- !:>• ±E#JflP*a:y:5.-±IB3feaE«l#Wi $ 
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5 

- lit 2 9] #bxi±* mm-<DmW)m=F*ffii$.-? 

itT-r 5 ^ h z&mk-tzm&m 2 3 tsttoBtts^Se 

a. 

SrWU ' < 

imxm. 32] ±ib^ - m&mm*M 

^ 5 r t «r <ft« i i" 5 iS*^ 2. 3 fEftcDpilfcS 

[if 3 3 ] ±f£.7£&n*m&.m&.-tz>&<Dmw.? 

«*fcilWri-4 r k *¥fmh-fZ>m*m. 2 3 1S«t0B& 

ft. > .• 

[I*** 3 5 ] HJRk:*— ©««*«i^»ii*ixT*> 



(4) 

±1EH* & .GWi- 5 A ©i9tttf# £ A. 5 k > 

±i a- -r * a^h m ^ t?jbiEPi* * £#mti e> ifi 

• iff 3 6 ] ±mmffl^m&. ±n-i&3EiM * 
mm rt t% ±iBj6*r*«a> & ±eis*ri*mi4 -cwwob* 

mmmic£^xuffli-z ^ k&m&k-r%m*i%3 515 

W»i!HcJ:oi:«»$*u5.ri:*fl«k4:i-SIII*^3 5 
' 5 r £ J: 9 ; 'MBHSrifft a Z k^nmk 

« (it i ] taxa, Ka-oiBftsR^srfliiii- 

ni-z>zk*!®mk-p5m#m3 sie^wbi^^s 

[»*S4 2l ±E#J»#JBtt. ±IE*aB»*l=±IS 

so S^ygS©^Eb^"feo 
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±.mmm^m\*. #£©»ft**-fcj**5"* 

JlTf-t^ir-ar. .fc«r<l«»ii-5ai*5i3 5ett©BMfe& 

o y*£A;£1-3M&£MKl3Mfit> 
±IBfiK^ o y * ^rBf^toXa HQ iSSC tfcil^ n y ^ Sr 

■ y*fcHML-CJIWcSWi*;h;, ±|ElB3Rfej»«-t-S4:i 

t>K,_ - ■• ■ 

ro©BTfe*n%S1t©raHrtr&. 

* JHSrt SrW» t+5BI **4- 5 fB4t©!f{ft&a<3fi 
[»SU©18W*R0n 

[000 1] 

ff, ^fiJaiU'^ hp/Vi^yty^ (EL) §£^©, 

Kit btifrmmv- b 7 >- * «(oigu 

-c»#*? nmmsfflffl £ lis > 

[0 00 2] 

©aS****^*. *ft*^MfcWi:bT#»3tu^ N ■ 



(5) 

<? 

MtfeO, «ft^*^»'-<lwJt'<-Cii4fc©SW4 

«sfl&v\ /<y*-7-f htfS^FK, ^©*J* 

io [000 3] ^,t*m t Rtt. *»E L^^f * 

5 1> © ©*m I-oh**^ ©t 5 -r * ^ w <Dmm$ . 

'Jfei^y- h.s«|f Sb* h 9 * 

6 8 3-g-^atc:M^SnT*5 9v.^-iii5ll^©*(ffilHl«SSr 
B 10 pj^PXLfi^^OLED, JB— © 

FT2*0HR***C s*»b45.-. ajtSl^B:**^ ^ 

^ Koyv^^y-fe^ (EL) 3d^-^$>5. tiELi 
^li#<©^gMtta*;fc5fcfc, OLED (*^7t 

L. t,-0..'L'.E.D tcK5 t> ©??»±^4 , # ^-fw • 

-t?(i^^„ BI^©0!lT?fi, TFT2©y— ^SSrS*m 

(»liVdd (m«»tt):l-SBl**^5-*, *v 
— KK (^® JiTFT 2©-Kwr>'Di::S^$*vcv 
So TFT-r©-^- hGrijfe3HSlXk:«BK$tb, 

»C sMTFT 2©<7*- hG{C^igg$^T^-5o 
[ 0 0 0 4 ] P X L $r»fls3*<&.it»fc,- 4"f , i^Ei 

ItVd a t a $rPPAPi-5t, TFT.1#MU 
®mc s&lZW,JUZ1fr^£*l. TFT2©^-Mftli 
f-^tttVda t a }C-&-r5o ^EHX^a^^ 
^i-TSi:, TFT 1 ^7t4D, TFT2I4«*«) 
fc9*-*i»Yd»b«J9BI*^5^ T F T 2 <Df— Y%> 
ffittff»*aCsfcJ:oTj?J&te««f**u5. TFT 2. 
5r^LT^7fe^OL ED{C5gn5mgfEfi> TFT 2© 

h/y-^Bfl®jEv g s (^Dfcffit^t), 

^ O L E D 14 T F T 2 i> £ tlZ SSK*^ C fc» 
so ft-C383tb»lt*. •, '-• 
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[0 00 5] Tk&BX SriliR OTf-^ 

m<on,tiL*mmftmzfcz.z&tt*, eat r##& 

I d s = (1/2) ;rCox' 
= (1/2) - m- Cox - (W/L) 

;:tcbx tt^iffiWS 9 oy- H ^*t?fe •? » EAT 
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IttVda t a fcioT I d.s bT 

-C, TFT"2SrJS?n®«T?S()fP$iir53gftf4^<OifiiJ-C 
fo5„ IP*>;- '«afpfS*S^*5V>-Ctt I d s (iVg s ©^ 

#L^^fcfc: ! OLED<D#tttf^-o#tJ;f3Vd sd? 20 
t^t>, ^fje*omaE I d s 4rO L EDJcM-Tr i: 
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taw hy»*#teBK£ivc^5.- *ssxi75Mx 
Nii**^i&iHiss2 1 fcSBRsna— #, y-^mY 

»±y J ^-^Higtb[Hl?S2 2JC^$tt5o jfc^HSf&l&IelSS .. 
2 1 JctoT^i^X 175SXN*rW*a*ib*^b, 
^-^mmW}m^2 2\zX^Xy f -'$'mYA^hV d a t 
a ©«f ^ <0 jg-f r i: \c X tj\ ffi W.<oWi& Sr*^ 

tt. fcMfcPXLfc^SihSSSftSlrf-W:* mtRZtitm ■ 
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i0 

**u3mi&ft£ I d s t\ rW^OLED^nSlg 

■&««ET!*>3. TFT2*s»ftflHi*-C«lf^i-StOi:"f- 

I d s fiEAT©5£XS£;fr£o 
(W/L) • (Vg s - V t h) 2 

• (Vd a t a-V t h) 2- .... (1) 
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- ©t£*0!|-ete P f- Y*/»"Sl©*ff3b* K 9 * *r 
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ED©*V- KKdSA3/f£©Vd dlC^gcU T/-K 
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[0 0 0 91 @13 (t HI 1 2 \C7n bfcMfg FX L <Dffi 
ffi^Srm^!i*bTV^5<,'' 1"fib* B*Sr**fci-5 
fcfe, OLEDtTFT2C0^-Sf*b-C^5= OLED 
f±> aW*Bl Ov#»fi-f*l ! l*t^M«Sl 2 4r 

T*5 <9 6 L E D©7 V - KA i bT*£fg U ^Jx.tf I T 
Ot£cDjgBJi£mjg£a><=>ft3. &JSW&1 2tt®*Pn'3-e* 
&gSgc$*l-C*S 0, OL EDO* y — KKt bTWIBi" 
5 0 r IP*>> ^:Jgm@ 1 2 lig»f^W®MmttV d d 
^iil.T^5„'fiELil l»S«SJxtf]E?L^lii«t 

/ — KA (jE7LSEA«@) i: bT%«ir5aM«« 1 0 

©±{CE?Lli^t LTD i amy n e'^^b, 

* y- kk («^akAS® t isTwm-tz>&mn,m 1 

2 Srrititi-5. A 1 q 3 fi„ 8 - h y d r o x y 

q u i- ri o' ; 1 • i" ri : e a 1 u m i' n umSr^ bT V N '5o 

A*5M*tt5 O L E - K/* V- K 
WK:JW*l*l'©«ff '( 1 0 Vgf)^"E|]]!iPt5't\ 

[0 0 10] — ^TFT2fi^7^^^6)^5£*Sl 

hm«2©Ji*fcaiafei^fc4W'<WHl4 ii>e>45. 
^ ©¥9#WBE 4 »«*.tf y ^ i^Mtd* b * 

•5. TFT 2(i6LED^tt^$n51;m©il^t^5 

^^-^./vC hliTSy- Km^2©E±f^a-T5o - 
©tH h A -Jr-- h «H|o TFT 2 fijf mKMI 5 {c J: <o 

^$HT*5t»> ^•©±^(iy-^«@6^U5KU'^>''S 
fii.7•iS^$i^TV^5 <> rixfe©±icrtSU©SF^^ 
9 Sr^- bTSuKE bfcO L E Dasj$fcffiS$ivCi^3. 
[0 0 1 1 ] • • ' •'' »•• 
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^ $ ©gua f*> o l e d \z Mtb s ® aft fflffl-tz . * 

.ffi»*^--e*>.5TET2©Ktt-e6fl[4S/J>*<-, 

ififcWii-sr i#Hjt-cfc5i fc-cfes. .^ftb©. 

0 1- 0-71M 1 3 (v* Lfc=ee*^!l^ov>T*^6<] 
#|-C*fi; HffiTttfed 5 20cmX20cm, fr©$C (£31 

m^m & i o o o, yu©» (^-^©.#t» & i o 

0 0, B$-4S^S = 2 0 0(im.x2 0 0^m > fc°— ^ * io 
ft^/Vfi:L=.{W-/ (2;, Ip) 

> . O) .• • 

[0012] ■■zztt-rmmttvt**' * (3) 

nSf-^/VgL/J^ piStlMX- (S = 2 0 0 .^mx 2 ; 
0 0 »m) ;\ZL\&Stt*fr7bmteZft$:±mZ-*i&-ZjbZ 

mi p £SWf-&*+#& 0 . 8 a* ASSliRixS fc . . 

^•/V^./V*L.Sr 2 7 0 ^ m*-?*< L&ttHfift b ; 
ftiv r^fli/Iirtt^itST FT 2©it®9is • 20 

,-fe;^CO/N°7^-^^^^?)tu5.i. TFT2©lS:?t-g 

'■■S£ J:.9 :MBfc,tk*Mfr$:<5 ^ £ ^BlffcS. S'J©;tf& so , 

■«^O.LE:DQ»3fclMEt*»Tv>**iBKi«£E«-C»J 
iPi^.S^K^CS. ix.tfVp = 5 V<o#-a-ic*;t^T 
■ -«*3MtS:-6 4 J: 5 ii-*ui. l RHS - 

^7t(9.©mffi^XS'7'fi I P^'e5 V/6 4 = 8 OmVg , 
£ b &3c wftSrJGfc/hfc < 1"3 C: b tt, Md^/ X 

• Six*******. 'ttoT; ««mBE©tr-^ffiVp •, 
Sr/h$<-T5C fctt'|Rff#*>5. SU©fc¥£*fei: LT 40 

[0013] ±7&Ltc$g-<Dmm&khmm-rz>tK m - 



12 

W&ft.B p = 2 0 0 c d/W ,.»**^-©.8b*^E = 
10c d/A, T F T bi|fe^<0^;65 d = 1 

OOnm, .V- h J&Kll!!©Jtfitt$i$* £ r = 3 . 9 , * 
UT#ibS* 5 At = l 0 0 cm2 /V r'-.s, SifiiSfc 1 ? 
©t'— *^K*SI_p = B p/EX S = 0. 8/iA, | V 
gs-Vt h| . (IESiSJE) . © tT— * flt^'V P = 5Vf 
fc 5 0 fcfrfHfl-e t°- I p fc 

TFT ; 2Q|1H^J:LTH:» Sux6UfcS;,(l) fitf 
(2) *,?e>, «TOi 

: W= 5 /t m . . . • ; . • 

} • ji - Cox ■ Vp 2 = 2 70(i m, 

"©IBHjSi UT, Tt>7~ 4 h V ^M©E Lf-f 

5, : r © «t 5/iilffi®*©pSl5l± v «*.tf JK*^ ^ 7* 
■t9tIKIiaTt5,:.3|„' *fS^ h y ^^P©E Lf* 

[0 014] t^zfr. rtT-^y'-rh)) t^mvmw. 

■^m&i-Z f-^.fiJtl p {-JtW U . Ipl±TFT2 ©f 1 - 

MVp*^Z<±ZZ.bp2i7Lbt\Z>o >/5>U Vp 4r 
TlfSt /^X^©i^H-e®K©^tSrffl<o igfOSfg 

vt 5 1 ur t, t f t 2 <Dmzmiz£z>±m&&z>^ b 

[0 0 15] 

£AT©^a*rl».Cfc. 1 SPt>, 0fft©**-j--f.^A'-CSf*" 

Sr^i-.57t»©*^i\ ®*4r^tt^-5fefc©»^ 
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m-i-SrPPiP-f-Sr k\t£^xfjfr>U. #H*fc»%i&* 

i&ifc'iis— ^©IWte^ftB^/lMTttttaife 
[G'0 1'6] L< ft, tMEW»#Rt±'. 
«ff*»K:©t>'"»*.5l*jS*rBiai^rii-C*>5.' 

±0#H^»w-&^ti.5mH©tg»)^ : f L ^-^^bix5o fill 

«na««**«tPi-5*z:©ie»*-¥- 



/4 

" [0017] X. tfafc*-©***** 5 * 

•s u< -±iE«i»*ii!ft-c' j -'±ia— fet*>r y.A'jiiinrt 
-c; ■±iEjSff<feii35''6'-±iB»<rB»M*-c©MoB*M*' B r 

!Ril»¥fTKK«-e>ixfcfH»i»»i£-oTllil«**T/5. 
— A OJfezioSfJSff U • -±EJIS »*?=f±-±IEJiS ~ O 
W^/uJ!l!lil]rt-C±IE***!l iff ««U -HBx 

SWBJB Slfe»^- HSmi^Sb* h 

5„ x> ±Eir*tt» #£©*3fc**fc*"u 
5c x, .±E****«*»ai-s*©aie*n s'^* 5 
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a* ^^i^wwmm%h ±iese* n •? $ &m%. 
mm.? & y^Kmrn lx, ±is-*afflFflrtt?±fE*jE 

$Hfc!£Sfn|H]&©— ^A^ffi^l-g^Sft^ ttis. 

*u ^samss^te^roA^ffi^-^ifBStt^D 
^A^$n.5 0 • ; . • 

[0018] T^^i- <fc*U4\ 

-Y^A- [71/-A) ©»SMfSrtMfffcK§#&£;fc,5&L 

■ctB^-r?),;. cnxKifttf. m&nnnn&z «> 
m=t-<o&ftt* b m-n-rz * xomm *mBx%z> rti:- 

- SrPtti: 5 ^ t J: 9 fffiffi J.o i ft fell 

— Sr5i9IfcK3ei-5-r. t T% .tHW&fc I p £?c£ < i~5 

.r.i #ltf*.5 0 .. Mx.ti,-^^-^:^— &.l^vl-,0 (ii--5 , 

is I p£rl Of$icUTtils]#0»K^#bti-5o Ip *» 
Sr i Ofgtri"^liTF Trc)^-y^*l;Sr l-/l 0 tc-f ' 

^ii-CHUfc^ixSTETOKW-eftK^JtU IE- 
[0 0 19] 

<Dwm*nmzmm-*z><, m 1 »4 S ^wica^siiMfe''- 
mkttfci-znftiz&mi&^z&m&,fir*tti'XmM* « 

PXLIt HJt^OLEDt, m— (DmWimi-XtbZ) 
TFTlL JS-OlBttSH^-e** T F T 2 b.. 

tr«toTWft*5^l2i-5. TFTltiilSlXtioT 



/<5 

PXLK^£;ft,fc&f^*C sfc*#atr.--TFT2f4 

c s fcii#a*Hfci»*fli*»cjc d-c**#?-o LED 

ftfitfSliJS Dfcl^ff f . ,(7-?tfiV d a t a) £ 
I^APl-artKioTfTfraxSo. fUPXLKttiiS 
ftfc^W«tt**Rxas#»R t fcofcfo t tflM** 
*C s teflH*£*W »3t* : ?:OLE-.pH:fiM**Hfc»* 

t L-C, - Rl— X £&R £ ttfc#H^ P X 
L 0?383t*^:O LED < t hfe&&&tiLX*1Wm 

fcfflj*ri-*#J»^«*r*- L; £PI§if P. X L 

■ tar>fc.l:oT:. tt^».*^-g)t*nBg»M*»M» i- 

5o *HJfi^RT'l±$U»^^ % T F T 2 h G tc 

mmZfttcTFT 3 (JBHWfBUlSlI^) Sr-^^ TFT 
3©^- hG}d^^5$iJWfS^J;!?TFT2©^- h 

5„ r ©*»«*«,- 3fe3!E*Xi:SRTtefHtfc#JtlW» 
» Z Sr^ L-C*USi-5 *3H»±©#H*P X L **v 
5 T F T 3 bix5„ . HKl»«*k:« DtTFT3*r 

t, TFT2 ©V g s.;6S0V OLEDtrSSnS 
S«f£SrffiWr-r5wi:dS-C#5o TFT3©^'-FGIi* 
im X U*:#JhlW»l» Z fc#a#8R * JxT*S 9 , 

[0 0 2 0] 1112(4. 01.}£^LfcPXL<Sr-7 h ]) ? * 
5o H*-f*J:5K:i-'*aB»Xl. X2, XN^ff 

•T^5. X,';4SiXl,.:X2, ,-, XN^WrSC ■» 
JhfWfPlfcZ 1.' Z 2, -. ZN^»J***bTV^5. *4 

»xtt*aB»w«iai62 nc«R**brt^5. 

ibiiigS 2 l |i->7 h w-v 5 ^ ^ £r&A/-C*5 1) x fiiE^ d 
^VCKI^iUTil^?^- h^VSP 1 SrlW^ 
(KIM-iiitJ:!), jlllXl, X 2; XNSr- 

fit±M»ilSUB»iaiS2 3K«*t$^T^S. C©IESblHl 
K2 3 tV7 hu-^^ Sr^fKO, VCK»c^L 

t), ff±«»lftZJcl«»«*«ria*-fS. W.-VSP2 

&mm®i&2 4\z£<omm&fmtdvvs p i*»e>ji3jE*a 

S^irTV^o x-*>8lYf4-7*-*i&fcie»JlH]8g2 2 td^E 
«S*b-C*i5. 3feSE«lXO«UIB*3fe3SEl!:P]»}U-C, #7? 



— *&mwami&:Z 2 14,-- ^tot^siftJW^iESi/ 
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[0021] 0 3 14, 02 Ltc#&W<Dm—mMJ& 

^■^-hT-feSo £i\ lE^^-h^VSPliis 
g£ttBft[ElB2 i&t«II|£iatt2 4fc.Aa£;Ka. * 
aB»WttiaBS2 lttVSP l©AA*S»tfcfci, SE 
^D.y^VCK(c:IS)^LT*Si8ftXl, X2, ••, X.N 

femora u jfe*miiMifc^«wtfli«#iii* p x l \zm 

te*:ufcawt-e**SrH*iM i 5.'-vsp ittaj^HieS2 

4X'mm'£ft. VSP2t LTffJhfHffilMnHllHlBS2 3 
icA^Stt?),; #±ffl{MMBttlB]R 2 3HV&P 2 Srg 
It fc fe £ ; lI^ny^VCKt ISIM L-CffJhWJiWR Z 
1, Z2, -, ZNfcW**fcU-»##*aElftl|i{fcT? 

^^/V* : L= {W • / (2 • 
ClixbWTFT 2©iMX»4, ^^©x*— r--f- 

5B«**»«t»tt±JC Ufc J: 5 Id-r 4 — Sr^i?) 

7M-&0. Ii:t51ti5-C#5„ r ©$&-£#!§ 93 (£ 
«fc3I£ff-0!l£ Lt> 0 1 Kfjk LfcTF T 2 ©1^>f X£rJ£J. 

^•-\r-^/HS': W= 5 a m 

ff^: L = 2 70(imX0. l = 27/jm 
^©Mro>-?7 ^— 9\*m 1 0 ^ C7tt¥5t?0iJ t ID— ti" 
■:.5y,- .£ <5.»^>^Bft.fe.O^E.D.{C8t*l..*««Ett^ • 
(1) ldoT 1 0 5^—5^-3:0. 1 

i trvv^fcj*, l*|HI5|E«&TWMBrtti««:» m 

Wir-ClBKIstefcs; — *3891©fMH«fc:i3^-C«\ 
TFT2©^^/l'ftL;&Stg5l?0i|© 1/1 0 i^fifc'h 
Sft$nt^5. itUCfc!), HiSirtgBKifcttSTFT 

*ifis« £r:*:#<I&3r t&X%Z(DX\ H 
{MoffcasifiUl-s. x,- w*©*iNHfcfc**fcl*3OT«B 

[0 0 2 4] 04f3\ *%HKia^2B4l&;N&1t©ft 
l^lt»l*0— ««r*^-^*IHlS1ltJ«H-C*>5. 0 2K 

-©HHfc**3Sirc*> 9 . RGB HJSfe^ 5 W tJSTth 
fcH*P^L#*HWft**;h/C^*. *SOt»*-Cf±» 

^-©ssixci; it; . ffzx&mm p x L'*r*aiics 

»,.W©#B**r»J*fc*ffc 1/0*3. rixlcj;!?, 



/5 

* [ 0 0 2 2 ] m 1 3 LfcJS— |Ofi»ttfc: J:*i, 
T *» & *3te»Jh*W«»fc: «t o •C*3t* s #it-*-« * T?© 

3 0 lot; 'SiilBlK2 4 **fcf£l,-CSJtiftM r 

■w -t-SCtt-it), EL^*7 , 'Wf'©iIiffi»*2:1Sf'ffi.a 

[0 0-2-3] -Sic* J**©#J»a*S*fc:*<5;r£l4, H 
■*|Hll6©«.W-i*|CSr*||L, J: 9 A» fcKW-fcfr 5 r t 

SilSfHRJ-mv TFT 2©f--TXSrWT©i 5fcfc»T 
l*fc.- • ■ • i • 

* ^•V-^/HB : W=5 jim • 
I p) } • /x • Cox • V p 2 = 2 7 0jum 

St* *©4S-H*»::'S'-*ix5*** : fSrB | J*©WjS - e 
20 mftX% 3 X 5 J- LTV^3„ A^iCtt, RGB H&© 
BIPXL fc#Jfc Lt, Hffl©#Jk#JffiNUEttlEllS 2 3 
R, 23G, 2 3BdSglJ*t=KJtbixTV^3o X, 'ttl 
b©f£lkft!J«l|iBS)lHjBg 23R. 23G, 23B {C^JCS 
bt, **»J*fc»tt|g|»2 4'R, 24G, 2 4B/J5t 
6>HTt'»3. t^oT-. RGBglJ^fC, VS'P1©S5S 
■ NMW&KJt - ?^ VSP2R, VSP2G, VSP2B 
**tJC-t-*fltJl:IWfPlMB»iaiS2 3 R, 2 3 G, 2 3 B 

fcttjepr«-eas>5. ^ jhtuffilMEibiiift 2 3 Rtciox 

30 $tb«'-ffJkll!WtMEIblBlK2 3GKj;oT«HiPSix5# 

z-G»a±; ^M^'CG-y-^i^^tu, ftikM 

:rablB]IS2 3B-KiJ:o-CIW«l*^Sf>JhW»ISlZB 
f"(4. (B) *5SSR$it'S tf i»*»5«lj«K:J:Ji 

RGB©#&feic, «t*sriwe-e#3. ^^T, a 

3g[Hl8S2 4R, 2 4G, 2 4 B ©SS^WSrii^Ol-PS 
t5ri-e« *7-lf^*^«©fe^fSd5^{c/i 

[ 0 0 2 5 ] m 5 tt#3g93fca»a»31ffl&^3£1B©MH 

3t^T-'OLEDtE?lJ^^$tufcTFT3 (Sf?H©!g 
ft**)-'***, TFT3.t;4x.5i»fBfl^DT5S 

*^^o L-ED»sae*vsm«ttSra*fi-5 - t&»imxh 

so ZftLXm— *j6»±©#Bi3gPXLfc-&*iv3TFT 
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h T FT' 2 t (Of^iZ-TF T 3 ^#A^tbT*= 9,TFT 

fety/t7f5ri^-e|- / 5 0 ft, TFT ; 3Sr, TF 
T2tOL EDCfel S^liO L ED £ V. ddt WKtC 

H30fi»ffl!©-'-.« Sr^i— .HJH»OtMfilHllSBI"C*> 5 . 
El l 0tc&\*1t&^kMl&-rzi&&£.t±ttl&tZ#m 

3t*^OLEDttSE«^fflfcfffTi:5-IlJg**f-*>fei!c. 
<9, -^COffi^- (*!>?:— KK) ttT-FT.2£tgjB£$*W 
«t*oiB^- (T/.-rKA). tt«JhiWWISlZ:K:S6B!*ixT 

«R*Jxfc«*o*aHF- (T/-KA) o.«fitSrfltih»JW. 
*tZfc.fc01M»UT> #OLED<Sril»t5. tU O 
LEDOT/-KA»4^?l50j;5fc— ^IfiOVd d\Z 

i%t$ s OLED(vl±TF.T2(CJ;o -CftlHS? $ *v5 fgflftri* 
«Hx5*^- OLEDf±-ffi^^-T'Si5ft#ffi/5S*55fe 

[ 0 0 2 7 J H7tt, El 6 Id^ LfcJBI!9^&flB©fM« 

(- 7 A) fc T "C* UG-H 5o^— ^/H©' 
3feJjijcttflM"5«*ii*JBM (RT) 7 Tj,-£|pHRU:*t-f 

i: , ffikffiMttKtZ fc-^Ffcfflfll Lt, j#lS*fc**Jx« 

OLED5:tyt5. ClHklJ;?), MI©OLEDI± 

iH Z Sr^ LT±-C (DO L E D <DT / - K A *gfHfi«{irfc 

IM#PteJ:?K ^WSHlWt-e^a.^-t— t/TSrWSE?T 
IgT-fcSo ft, *»WttrixK:|Rfelx5 , b©-Cf±4<. 

B51Wft«L.<H:*aBl»l)M!t"T?»J«l-e#S. • . 
[0 0 2 8] HI 8 14, *l8SJI;M>5BftI*gf©^ 
5E|Hfi»flBO--«*:*i-^fflHlK«fi6ia-T?*> 0 » 011. 
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i»Xl»MXN4:*jfflU-C#M3llPXLOf f =.-'^^- 
MPfc^ToTloS. -©fcfelc, .^ii^igiJ)lE]S§2 1 i: 
(4SiJt^JplH]?§2-3' *rKltTV>5.-«»iaK2 3' © 
#ffi*Wf-tt»f£-*-5«-r^ K-?- MII8&2 8 ©-#© 
A*.^fcS8R£ivCt>5. K^- b@SS2 8© 

mAiB^ tt&aoa-ry— muss 2 9 ©— ^©Aasrf- 

S:jl-l-C#MHX l, X2, -,. .XNfcSattLTV* 
5c #TVKy^ hlillS 2 8 Ott*©SH^-fcH;VCKiS 

^li»JSt5^t7y-T Me]ES2 9 ©te#©A*i8-?-«r 
^'L-C.#jfe3SEtlX 1, : X2, XNlC^LT^^o 

x,. .v s ; p" 1 \iL%<r>%immkmmzwkw& 24*41- 

' .LTV;SE2.t7it),. ^0^2.3.' }C^|g$^5 0 — 
* &x-*3|Y»4Pf- t^HpTFT 2 6£^LT 
T-^SIESjIhI^ 2 2 JdgligE^nTt^o - T F T 2 6 © 

©mtettN^+V^/VSOTF.T 2 7 tiot <bf6ffl-C 
#5, TET2 7©y-hl:tivCK^JiiTP 

lfc*Lfctt*tol£ ****** <B-*©!Iii!f PXL©HISg 
«j#»±»- 01 OKl*Lfcfl§*©H*iaiSfl|j*i:fel— C*> 

. frfr&misuz <t 5 >■ *i«ia(& 2 3 '. f4, &mm p x 
l k »at# mm $ tix fabm-w^ 

* £ & * ti 5 — *3pt* 9 f^(0 ffl \c v X Sr a 

. ^LT=&®^PXHc-r-^i^Y^biWaoS:*-rtf# 
$rf:^^^t?#®* P X L (D&ytm^Q L E D Srffifl-f- 

■ I.Q 0 2 .9 ] El 9 tt^. El a tew-bfcJBS3«l0&tt©»ffc 

■ tc N h/VV'^ V S P 1 f4jfe£iSSIEfti[Hl?§ 2 1 
. . RXfm&®& 2 4 ?H5„ . jtSffUHBlBlBS 2 1 

VS P 1 SrSttA^fcfci:. iE^ny^ycKl:^ 
LTtSIX 1 , X2, -, XNSrHWJcp^b, 
; *ffi-C#B3llPXL^flE«#«r«*a^v N <. ^Bi 

5c IIU **^^T*I4TFT2 6, 2 7$r^»tfcr 
ir^oti?, l-TT^iiYl±VCK = H W L"<;v) <D 

JBiwrwt o fcffiSir5«jft, (r ©«F!i-ei4^itfimte) t 

40 ^(9, VCK=L (d — W</V) ©^FB^^c:*5^^T^:5l5© 

9©VCK©&^}C1L, HSrttU x— ^^©&3^^ 
y^>^*ftUT<|*«)K:'*UT*)*6 VSPl»45i5S 
0SS2 4X-m&£tltchb, VS P 2 t LTffflPlHlSg 2 
3' {dA^$tu5. VJffpiS 2 3 ' f4VSP2££ltA 
ttfc*>i» SE^ny^vCKfcPIJWL-CtbfH - ** 5 , 
^©m^»47>'K'7-MHl!S2 8tcA^)SH5c #7V 
Ky— MalSg2 8tc:f4VCK/i5|^^A*$^'CV^© 
■C. SiJfflllHlSS 2 3 * ©m^* s H (vs-fu-i/W) t*£oV 
so. CK=H W l//<;v) ©NfiC^^XdS)lJR$H5c 
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[0 0 V 3 o] 014 Kfc«B|llK:i\6»aif&**i6*©3B 
#J»#*£tt U-CSfl**** £ LTV ^ c *«J45-SOt» 

i ni^ c s (bfeffr©#^#«*#ii:#jfp«i z \cwm zri 

WZrolffifWf/ifc^TF T 2 " h«ffi©SE 
-fbifcS.tfcoT. »#ji^»f FT 2 0y-l»«t ' 
feS^ffi^ V g m a x t Ufc4i^\ Jh*HW»Z K> " 20 

H-iaSrs 9 V ghi a x - V t h^-hTff ?> 

itiCioT,. TFT2©^-hft5rVtfiEtTCt 

[00 31] El 1 5 fi, El 1 4 \^tz&i^%1fcWM.<0 
ftfrn^tti-S*^ 5 -yiff-*— hx-h&o El^-TS ■ 

[ 0 0 3 2] t i5t> CRT(C*5V^T(±*^®^»itt 
s e c y^nfc&ttM-tZ <0\ztt U T * *r -r ^ 

*scRTK:JtttU{S<*5a*JRHT?*>S. v -©fc?^ ' 



[0 0 3 3] 

— 7M-) t*5x*#\ 'rtttci 3 

SrrtWKifliSli-f -S i ; h "TUT* «-. 3E KfiS 

' ; «t !? $ X (Dpi 

[EI I] '^Wkd'^SB^^Sfa©^— MMMMi: 
^i-pi^|Hl8&lilT-&5„ ■• 

[ei 2 r 'jB-sas^ttflo^fwaKflijaa-cfcs. 
[ ei 3 1 $g-mmm<o $ ^ ^ + - f -c * a . 
[04'] *^^(c^^Bf^**^e«5^— ^jfe^flgw 

[El 5] *»K^!&>j6»5Bi«*^fiC5S=.^J6^IKSr 
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